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Experimental  Transition  Probabilities  for 
Spectral  Lines  of  Seventy  Elements 

Derived  From  the  NBS  Tables  of  Spectral-Line  Intensities 

Charles  H.  Corliss  and  William  R.  Bozman 

Relative  intensities  of  39,000  spectral  lines  with  wavelengths  between  2000 
and  9000  angstroms  have  been  determined  on  a uniform  energy  scale  for  seventy 
elements.  The  light  source  was  an  arc  between  copper  electrodes  to  which  a single 
element  was  added  in  the  ratio  of  one  atom  of  element  to  1000  atoms  of  copper. 
The  temperature  of  the  arc  was  determined,  by  comparison  of  the  observed  inten- 
sities with  published  relative  g/-values,  to  be  5100  ± 1 10  °K.  The  degree  of  ioni- 
zation of  eleven  elements  in  the  arc  was  determined  by  comparison  of  intensities 
in  spectra  of  neutral  and  ionized  atoms  with  known  absolute  g/-values.  With  the 
aid  of  Saha’s  ionization  equation,  the  electron  density  in  the  arc  was  found  to  be 
2.4  x 10ucm-3.  The  ionization  of  seventy  elements  separately  added  to  the  arc 
was  then  calculated  with  Saha’s  equation.  A correction  was  made  for  diffusion  of 
atoms  from  the  arc  stream.  With  this  information,  relative  values  of  gf  on  a uni- 
form scale  can  be  computed  for  the  25,000  lines  which  have  been  classified.  By 
calibration  with  known  absolute  g/-values,  the  scale  is  put  on  an  absolute  basis. 
Absolute  transition  probabilities  for  25,000  lines  of  1 12  spectra  have  been  calcu- 
lated in  this  way  and  the  results  are  tabulated  by  spectrum.  The  wavelength  in 
angstroms,  energy  levels  to  the  nearest  kayser,  gA  in  108  per  second,  gf,  and  log  gf 
are  given  for  each  line. 


1.  Introduction 


The  primary  attributes  of  a spectrum  line  as 
observed  in  the  laboratory  are  its  wavelength 
and  its  intensity.  The  wavelength  is  ordinarily 
measured  to  six  significant  figures  and,  occa- 
sionally, to  eight  or  nine.  The  intensity,  on  the 
other  hand,  is  seldom  measured  accurately  to 
one  figure  and  never  to  more  than  two. 

About  thirty  years  ago,  W.  E Meggers  de- 
cided to  correct  this  situation  and  initiated  an 
extensive  program  of  intensity  measurements. 
The  work  is  now  completed  and  the  results 
have  just  been  published  by  Meggers,  Corliss, 
and  Scribner  [1961].  The  goal  of  the  work 
was  to  provide  lists  of  the  principal  lines  of  the 
elements  generally  observed  under  ordinary 
conditions  in  arc  spectra,  together  with  their 
relative  intensities  on  a true  scale  of  relative 
energy.  In  addition,  the  numerical  values  of 
the  energy  levels  between  which  the  transition 
occurs  are  given  if  the  line  has  been  classified. 
An  inventory  of  these  data  is  given  in  table  1 . 
The  element  symbols  are  listed  in  alphabetical 
order  in  column  1 , the  total  number  of  lines 
for  each  element  in  column  2,  and  the  number 
of  lines  classified  in  the  first  and  second  spec- 
tra in  columns  3 and  4.  The  difference  between 
column  2 and  the  sum  of  columns  3 and  4 re- 
flects the  fact  that  more  than  one-third  of  the 
lines  in  the  tables  have  not  yet  been  classified. 
This  provides  an  interesting  quantitative  view 
of  the  state  of  analysis  in  atomic  spectra. 


Table  i.  Inventory  of  lines  in  tables  of  spectral-line 
intensities 


Element 

symbol 

Number  of  lines 
Total  i it 

Element 

symbol 

Number  of  lines 
Total  I ii 

Ag 

15 

11 

4 

Na 

12 

12 

A1 

16 

16 

Nb 

1,442 

1,062 

314 

As 

25 

25 

Nd 

1,465 

80 

275 

Au 

27 

26 

Ni 

248 

242 

4 

B 

4 

4 

— 

Os 

1,036 

912 

35 

Ba 

96 

79 

16 

P 

9 

9 

Be 

20 

17 

2 

Pb 

39 

38 

1 

Bi 

34 

32 

Pd 

80 

76 

4 

C 

1 

1 

Pr 

1,460 



232 

Ca 

79 

69 

10 

Pt 

173 

161 

1 

Cd 

24 

20 

4 

Rb 

13 

13 

Ce 

2,521 

1,349 

Re 

962 

824 

48 

Co 

675 

602 

57 

Rh 

512 

434 

25 

Cr 

801 

615 

177 

Ru 

999 

915 

52 

Cs 

19 

19 

— 

Sb 

53 

53 

— 

Cu 

56 

46 

10 

Sc 

397 

230 

81 

Dy 

1,368 

86 

Se 

5 

5 

Er 

1,199 

78 

Si 

15 

15 

Eu 

524 

298 

149 

Sm 

1,563 

221 

780 

Fe 

762 

671 

80 

Sn 

59 

59 

— 

Ga 

15 

15 

Sr 

76 

67 

9 

Gd 

1,426 

520 

581 

Ta 

1,302 

789 

288 

Ge 

43 

43 

Tb 

1,656 

3 

Hf 

770 

433 

309 

Te 

12 

12 

Hg 

19 

19 

— 

Th 

2,221 

342 

789 

Ho 

966 

3 

Ti 

951 

707 

178 

In 

22 

21 

1 

T1 

18 

18 

Ir 

534 

511 

Tm 

875 

62 

157 

K 

8 

8 

U 

1,951 

326 

316 

La 

641 

270 

272 

V 

1,060 

795 

219 

Li 

7 

7 

w 

1,301 

1,045 

108 

Lu 

224 

82 

81 

Y 

453 

260 

110 

Mg 

25 

19 

6 

Yb 

432 

53 

281 

Mn 

353 

290 

54 

Zn 

20 

18 

2 

Mo 

1,577 

1,258 

208 

Zr 

1,060 

700 

322 

Total  number  of  lines  38,826  16,602  8,165 

Total  number  of  elements 70  66  46 
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2.  Intensity  Measurements 


The  light  source  chosen  for  this  work  was  a 
10-amp,  220-v  d-c  arc  between  copper  elec- 
trodes mounted  in  water-cooled  clamps.  The 
electrodes  were  1.5-g  copper  pellets  Va  in.  in 
diameter,  formed  in  a hydraulic  press  from 
copper  powder  to  which  one  atom  of  the  ele- 
ment under  investigation  was  added  for  every 
1000  atoms  of  copper.  A 3-mm  gap  was  main- 
tained between  the  electrodes  during  the  expo- 
sures, which  varied  in  duration  from  1 sec  to 
5 min  depending  on  the  spectral  region  under 
observation. 

An  image  of  the  arc  was  formed  within  the 
aperture  of  the  grating  by  a quartz  lens  at  the 
slit  which  was  uniformly  illuminated  by  light 
from  all  parts  of  the  arc.  A rotating  step  sector 
at  the  slit  reduced  the  exposure  in  four  steps, 
with  ratio  5 to  1 between  steps,  along  the 
length  of  the  slit.  All  observations  were  made 
in  the  first-order  spectrum  of  a 6-in.  grating 
with  15,000  lines  per  inch,  and  22-ft.  radius 
of  curvature,  mounted  in  parallel  light  to  form 
stigmatic  images  on  the  plates.  At  a reciprocal 
dispersion  of  5A/mm  and  a slit  width  of  30  /u, 
a uniformly  flat-topped  image  of  the  slit  was 
formed  for  all  but  the  broadest  lines. 

To  cover  the  spectral  range  from  2000  to 
9000  A,  each  spectrum  was  photographed  in 
five  different  settings  of  the  spectrograph,  by 
using  Eastman  Kodak  spectroscopic  plates 
103-0  U-V  from  2000  to  3000  A,  “33”  from 
2600  to  4900  A,  II-F  from  4600  to  6900  A, 
and  I-N  from  6600  to  9000  A.  Each  plate  was 
developed  4 min  in  a rocking  tray  containing 
D-19  developer  at  70  °F.  Beside  each  spec- 
trum of  copper  containing  0.1  percent  of  the 
element  under  study,  reference  spectra  of  pure 
copper  and  the  pure  element  were  photo- 
graphed, the  latter  also  through  the  stepped 
sector. 

The  exposures  were  adjusted  so  that  the 
continuous  spectral  background  was  visible  in 
the  strongest  step.  The  apparent  intensity  of 
each  element  line  visible  in  the  mixture  with 
copper  was  estimated  relative  to  selected  cop- 
per lines  throughout  the  spectrum.  By  refer- 
ence to  the  auxiliary  spectra,  estimates  were 
made  of  the  intensity  of  any  line  masked  by 
copper.  To  reduce  these  intensities  estimated 
relative  to  copper  to  a true  scale  of  relative 
intensity,  accurate  measurements  of  the  true 
relative  intensities  of  the  selected  copper  lines, 
about  200  in  number,  were  made  by  the  stand- 
ard methods  of  heterochromatic  photographic 


photometry.  At  wavelengths  longer  than  3300 
A measurements  were  made  relative  to  an  in- 
candescent tungsten-strip  filament  operated  at 
2787  or  2881  °K.  At  shorter  wavelengths  the 
tungsten-strip  is  too  faint;  a false  contribution 
is  made  to  the  spectrum  by  the  intense  light  of 
longer  wavelengths  scattered  by  the  grating. 
The  lines  from  2500  to  3300  A were  measured 
relative  to  a hydrogen  arc  lamp  calibrated  in 
this  region  by  R.  Stair  at  the  National  Bureau 
of  Standards.  Lacking  a suitable  energy  cali- 
bration for  the  shortest  wavelengths,  the  inten- 
sity estimates  below  2500  A were  adjusted  by 
a judicious  extrapolation  of  our  reduction  fac- 
tors. A more  detailed  discussion  is  given  by 
Meggers,  Corliss,  and  Scribner  [1961]. 

An  estimate  of  the  accuracy  of  our  intensi- 
ties within  a single  spectrum  has  been  obtained 
by  comparing  them  with  quantitative  results 
published  by  other  investigators.  Frerichs 
[1926]  has  measiired  the  relative  intensities  of 
lines  in  multiplets  of  Cr,  Fe,  Mn,  Ti,  and  V by 
methods  of  photographic  photometry.  Com- 
parisons made  for  190  lines  in  21  different 
multiplets  show  an  average  deviation  of  14 
percent.  A second  estimate  results  from  com- 
parison with  the  photoelectric  measurements 
of  intensities  in  the  iron  arc  made  by  Cross- 
white [1950].  The  average  difference  between 
intensities  of  330  iron  lines  common  to  the  two 
sets,  in  the  region  3175  to  5658  A,  is  27  per 
cent.  This  comparison  was  made  without  any 
adjustment  of  intensities  for  possible  tempera- 
ture differences  between  the  two  light  sources. 
Crosswhite  estimates  an  accuracy  of  1 percent 
for  his  measurements. 

A more  fruitful  comparison  was  made  with 
the  relative  /-values  reported  by  King  and 
King  [1938]  for  Ti  I.  A plot  of  log  [/A.3/g/] 
versus  upper  excitation  potential  for  59  multi- 
plets of  Ti  i yielded  a straight  line  characteris- 
tic of  a Boltzmann  distribution  of  energy-state 
population.  The  average  deviation  from  the 
line  was  25  percent.  The  Kings  state  that  their 
average  deviations  of  individual  measure- 
ments from  the  mean  values  vary  from  4 to  15 
percent  for  different  lines.  The  foregoing  com- 
parisons suggest  that  a fair  estimate  of  the 
average  deviation  of  our  intensity  values  is 
about  25  percent. 

Although  our  original  intention  was  to  de- 
termine the  relative  intensities  of  spectral  lines 
for  purposes  of  quantitative  spectrochemical 
analysis,  it  became  evident  from  comparisons 


IV 


such  as  that  mentioned  above  that  useful  /- 
values  could  be  derived  from  our  measure- 
ments. A Boltzmann  population  distribution 
was  demonstrated  by  the  linearity  of  the  plots 
and  a temperature  for  the  arc  could  be  calcu- 
lated from  the  slope  of  the  line.  In  view  of  the 


often-stated  dissatisfaction  of  astronomers 
with  the  quantity  and  quality  of  available  /- 
values,  we  decided  to  make  a careful  investi- 
gation for  the  conversion  of  our  intensity 
measurements  into  /-values. 


3.  Conversion  to  Transition  Probabilities 


A uniform  set  of  observations  of  line  inten- 
sities for  a large  number  of  spectra,  all  meas- 
ured on  the  same  scale  and  in  the  same  light 
source,  will  have  a number  of  inherent  advan- 
tages for  the  determination  of  transition  prob- 
abilities. 

1.  The  effective  temperature  of  the  source 
can  be  accurately  determined  by  using  the  ob- 
served intensities  and  published  values  of  rela- 
tive transition  probabilities  for  many  different 
spectra. 

2.  The  degree  of  ionization  can  be  meas- 
ured for  many  different  elements  by  using  the 
observed  intensities  and  published  values  of 
absolute  transition  probabilities  for  arc  and 
spark  lines.  With  this  information  a best  value 
for  the  electron  density  in  the  source  can  be 
determined. 

3.  The  degree  of  ionization  for  each  ele- 
ment observed  in  the  source  can  then  be  com- 
puted. 

4.  With  this  information,  relative  transition 
probabilities  on  a uniform  scale  for  all  ob- 
served lines  which  have  been  classified  in  the 
energy-level  structure  of  any  spectrum  can  be 
calculated. 

5.  The  uniform  relative  scale  can  be  nor- 
malized to  the  absolute  scale  by  comparison 
with  published  absolute  transition  probabili- 
ties for  many  different  spectra. 

There  is  a reasonable  expectation  that  the 
general  mean  values  of  temperature,  electron 
density,  and  normalization  factor  so  obtained 
will  provide  more  accurate  calibrations  than 
any  calibration  with  /-values  from  only  a sin- 
gle spectrum.  Furthermore,  these  mean  values 
can  be  applied  to  spectra  for  which  no  /-values 
are  presently  available.  In  this  way,  calibrated 


/-values  can  be  obtained  for  any  element  ob- 
servable in  the  standard  light  source. 

The  practical  realization  in  the  copper  arc 
of  the  procedure  outlined  above  is  based  on 
the  following  assumptions: 

1.  The  arc  is  characterized  by  an  effective 
temperature  and  electron  density  which  do 
not  change  from  one  observation  to  the  next. 
This  effective  temperature  is  both  defined  and 
obtained  by  use  of  the  Boltzmann  equation,  as 
shown  in  section  4.  To  attain  this  condition 
the  size,  shape,  spacing  and  cooling  of  the 
electrodes,  and  the  current  in  the  arc  were  all 
carefully  controlled.  Such  care  is  normal  in 
spectrochemical  procedures  employed  in  this 
work. 

2.  Atoms  of  each  added  element  enter  the 
arc  stream  at  the  same  rate,  which  is  1 / 1000 
the  rate  of  entry  of  copper  atoms.  The  mix- 
tures with  copper  powder  were  accurately 
weighed  and  thoroughly  mixed  before  com- 
pressing into  pellets  at  uniform  pressure.  The 
low  concentration  does  not  affect  the  thermal 
properties  of  the  copper  electrodes  so  that  the 
added  element  should  enter  the  arc  stream 
uniformly  with  the  copper. 

3.  Atoms  of  each  added  element  leave  the 
arc  stream  at  a rate  which  depends  on  atomic 
weight  in  a sufficiently  well-known  way.  This 
problem  is  discussed  in  section  6. 

4.  A toms  of  each  added  element  exist  in  the 
arc  stream  at  a concentration  so  low  that  self- 
absorption of  lines  is  negligible.  Comparisons 
made  with  published  sets  of  relative  /-values 
show  that  this  condition  has  been  satisfied, 
with  the  exception  of  the  resonance  lines  of  a 
few  simple  spectra. 


4.  Temperature  of  the  Copper  Arc 

Conversion  of  our  intensities  into  transition  inherently  weighted  according  to  the  intensity 

probabilities  requires  first  of  all  an  accurate  distribution  in  the  arc.  Furthermore,  the  meth- 

value  of  the  effective  temperature  of  the  arc.  od  of  temperature  measurement  is  based  on 

Although  the  temperature  in  the  arc  stream  comparison  of  published  relative  transition 

is  a function  of  the  axial  and  radial  position,  probabilities  of  atomic  lines  with  intensities  of 

we  deal  here  with  an  effective  value  which  is  the  same  lines  measured  in  the  copper  arc. 
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This  yields  precisely  the  temperature  appro- 
priate to  the  calculation  of  transition  prob- 
abilities from  our  intensities. 

The  Einstein-Boltzmann  equation  for  the 
intensity  of  a spectral  line  can  be  written  in 
the  form 

1 = ^~  h v g A e kT  (1) 

where  N is  the  particle  density  and  u is  the 
partition  function  for  any  particular  atom  or 
ion;  h is  Planck’s  constant;  k is  Boltzmann’s 
constant;  E is  the  energy  and  g the  statistical 
weight  of  the  upper  level;  A is  Einstein’s  tran- 
sition probability,  I is  the  intensity  and  v is 
the  frequency  of  the  line;  and  T is  the  absolute 
temperature  of  a source  which  follows  a Boltz- 
mannian  distribution  of  energy.  This  can  also 
be  written  in  the  form  E 

, = N^h.de~"  (2) 

u m X3  x ' 

where  / is  Ladenburg’s  oscillator  strength  for 
the  emitted  line,  e/m  is  the  specific  charge  of 
the  electron,  and  X is  the  wavelength  of  the 
line. 

Now  if,  for  a given  spectrum,  we  plot  log 
[gA  /IX.]  or  log  [gf/IX3]  versus  E,  we  will  obtain 
a straight  line  if  the  source  has  a Boltzmannian 
distribution.  From  the  slope  of  the  line,  which 
will  be  — 1 IkT,  we  can  determine  T. 

Work  of  Allen  and  Asaad  [1955]  and  trials 
of  our  own  have  shown  that  many  of  the  calcu- 
lated transition  probabilities  are  unsuitable  for 
this  work.  We  have  confined  ourselves  to  ex- 
perimentally determined  values  based  on  in- 
dependent temperature  determinations.  A 
thorough  search  of  the  literature,  aided  by  the 
NBS  Atomic  Physics  Data  Center,  disclosed 
3 1 sets  of  relative  transition  probabilities  for 
20  atomic  species  from  which  temperatures 
could  be  derived  by  comparison  with  the  in- 
tensities in  the  NBS  Tables.  The  data  origi- 
nated in  the  five  laboratories  listed  below. 

Physical  Institute  of  the  State  University 
at  Leningrad  1 1 sets 

Physical  Laboratory  of  the 

University  of  Utrecht  10  sets 

Norman  Bridge  Laboratory  of  the  Cali- 
fornia Institute  of  Technology  7 sets 

Physical  Institute,  Academy  of  Sciences 
USSR,  Moscow  2 sets 

Zeeman  Laboratory  at  the 

University  of  Amsterdam  1 set 

In  general,  the  various  laboratories  use  dif- 


ferent methods.  At  Leningrad,  the  anomalous 
dispersion  of  vapor  in  a furnace  is  measured 
by  the  “hook  method”  of  Rogestwensky 
[1941],  The  furnace  temperature  is  measured 
with  an  optical  pyrometer.  At  Utrecht,  meas- 
urements are  made  usually  with  the  arc  meth- 
ods originated  by  Ornstein  and  his  coworkers, 
and  carried  on  by  Smit  [1946].  They  generally 
measure  the  temperature  from  the  intensity 
distribution  in  the  CN  bands  in  the  spectrum. 
The  California  experiments  follow  the  method 
of  total  absorption  as  developed  by  King  and 
King  [1935].  The  furnace  temperature  is 
measured  with  an  optical  pyrometer.  A com- 
parison of  the  temperatures  determined  from 
the  data  of  the  several  laboratories  is  given  in 
table  2,  with  the  standard  deviation  of  the  in- 
dividual determinations  from  the  means. 

Table  2.  Comparison  of  temperatures  derived  from 
data  of  five  laboratories 


Spectrum 

Temp. 

Dev. 

California 

Ca  i 

4200 

620 

Cr  l 

4280 

540 

Ni  I 

4660 

240 

Fe  i 

4820 

0 

Ti  I 

5080 

260 

V i 

5310 

490 

Co  I 

5380 

560 

Av 

4820 

390 

a = 470 

Leningrad 

Mn  i 

3900 

1330 

In  i 

4510 

720 

Cd  i 

4750 

480 

Ba  I 

5000 

230 

Sc  I 

5100 

130 

Zn  i 

5160 

70 

Ti  i 

5400 

170 

Co  i 

5480 

250 

Ga  I 

5780 

520 

V I 

6100 

870 

TI  i 

6400 

1170 

Av 5230  540 

a - 720 


Utrecht 

Ba  i 

4250 

870 

Sr  i 

4410 

710 

Ag  I 

4600 

520 

Ca  i 

4880 

240 

Cd  i 

5080 

40 

K i 

5100 

0 

Ti  i 

5260 

140 

Zn  i 

5600 

480 

Mg  i 

5780 

660 

Hg  I 

6250 

1130 

Av 

5120 

480 

a — 630 

Moscow 

Fe  i 

4850 

...  --- 

Fe  I 

5320 

— 

Amsterdam 

Fe  I 

5500 

VI 


The  general  average  of  the  3 1 individual 
determinations  of  the  effective  temperature  of 
our  arc,  with  the  standard  deviation  of  the 
mean,  is 

5100  ± 110  °K. 

The  standard  deviation  of  the  individual  de- 
terminations (o')  is  600  K.  The  median  value 
is  also  5100  K..  Taken  as  a whole,  the  results 
exhibit  a normal  (Gaussian)  distribution  of 
values  about  the  general  mean,  as  is  shown  in 
table  3. 

Consideration  of  the  results  in  table  2 sug- 
gests that  the  temperature  of  the  copper  arc  is 
substantially  constant  and  that  the  variations 
arise  from  systematic  errors  in  the  various  sets 
of  transition  probabilities.  For  example,  the 
two  sets  of  g/-values  for  V i are  compared  with 
the  same  intensities  in  each  case.  The  tem- 
perature difference  of  790  K.  can  arise  only 
from  systematic  errors  inherent  in  one  or  both 
sets  of  g/-values.  Similarly,  the  Utrecht  values 
for  Cd  i are  systematically  smaller  relative  to 
the  Leningrad  values  at  the  large  values  of  E, 
so  although  identical  NBS  intensity  numbers 
are  used,  the  two  plots  yield  temperatures 
which  differ  by  330  c K.  The  diversity  of  meth- 
ods represented  and  the  independent  nature  of 
the  laboratories  leads  us  to  suppose  that  these 
systematic  errors  have  offset  one  another  to 
some  extent  in  contributing  to  the  general 
average  value. 

An  example  of  a temperature  plot  with  data 
from  each  of  the  three  major  laboratories  is 
given  in  figures  1,  2,  and  3.  The  agreement  of 


Figure  i.  Log  ratio  of  intensity  X X3  to  gi-value  for 
multiplets  of  Co  I in  the  copper  arc  plotted  versus 
upper  level.  An  arc  temperature  of  5480  °K  is  derived 
from  the  slope  of  the  line  of  best  fit. 


the  experimental  points  with  the  best  straight 
line  drawn  through  them  indicates  that  Boltz- 
mann’s law  is  adequately  obeyed.  A more  de- 
tailed discussion  of  this  temperature  measure- 
ment is  given  by  Corliss  [1962a]. 


Figure  2.  Log  ratio  of  intensity  X X3  to  gi-value  for 
multiplets  of  Cr  1 in  the  copper  arc  plotted  versus  up- 
per level.  An  arc  temperature  of  4280  °K  is  derived 
from  the  slope  of  the  line  of  best  fit. 


Figure  3.  Log  ratio  of  intensity  in  the  copper  arc  X 
X to  gA  for  multiplets  of  Ti  1 plotted  versus  upper 
level.  An  arc  temperature  of  5260  °K  is  derived  from 
the  slope  of  the  line  of  best  fit. 
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Table  3.  Distribution  of  individual  temperature  determinations  about  the  mean  in  intervals  of  0 


Interval 

3300-3900 

3900-4500 

4500-5100 

5100-5700 

5700-6300 

6300-6900 

3900 

4200 

4510 

5100 

5750 

6400 

Individual 

4250 

4600 

5160 

5780 

determinations 

4280 

4660 

5260 

6100 

of  temperature 

4410 

4750 

5310 

6250 

4820 

5320 

4850 

, 5380 

4880 

5400 

5000 

5480 

5080 

5500 

5080 

5600 

5100 

Observed  fraction  .. 

...  0.03 

0.13 

0.36 

0.32 

0.13 

0.03 

Expected  (Gaussian) 

....0.02 

0.14 

0.34 

0.34 

0.14 

0.02 

5.  Degree  of  Ionization  in  the  Copper  Arc 


With  the  temperature  determined  in  the 
previous  section  it  is  possible  to  derive  relative 
transition  probabilities  for  the  lines  of  a par- 
ticular spectrum.  If  the  relative  transition 
probabilities  for  lines  of  both  the  first  and  sec- 
ond spectra  of  an  element  are  to  be  determined 
on  the  same  scale,  the  degree  of  ionization  in 
the  radiating  gas  must  be  determined.  This  can 
be  done  if  absolute  transition  probabilities  are 
known  for  arc  and  spark  lines  of  a single  ele- 
ment. 

If  in  eq  (2)  we  designate  quantities  associ- 
ated with  a neutral  atom  by  the  superscript  °, 
divide  it  by  a similar  equation  in  which  quanti- 


ties associated  with  ions  are  designated  with 
the  superscript  +,  and  solve  for  N + /N°,  we 
obtain 

E+  - go 

N+  _ (Ik3)+  u+  ( g/)°  “«■ 

N°  (Ik3)0  u°  (g/)+  e 

Of  the  seventy  elements  in  the  NBS  Tables 
of  Spectral-Line  Intensities,  there  are  at  pres- 
ent only  eleven  for  which  all  the  quantities  on 
the  right  side  of  eq  (3)  are  known.  The  data 
used  in  obtaining  the  numerical  evaluations 
are  given  in  table  4.  The  eleven  atoms  and  ions 


Table  4.  Experimental  determination  of  ionization  for  eleven  elements  in  the  copper  arc 


Atom 

or 

ion 

Wavelength 

Intensity 

u 

sf 

E 

N+ 
log  — 
N° 

Percent 

ionization 

Be° 

A 

3321 

160 

1.0 

3.06 

kK 

52.082 

-1.236 

5.5 

Be* 

3130 

800 

2.0 

1.50 

31.932 

Mg° 

3838 

940 

1.0 

6.0 

47.957 

-0.852 

P 

Mg* 

2795 

1600 

2.0 

1.80 

35.72 

Ca° 

4226.73 

1100 

1.2 

1.46 

23.652 

.957 

90. 

Ca+ 

3933 

6400 

2.2 

2.20 

25.3 

Sc° 

5671 

598 

12.1 

11. 

29.16 

.761 

85. 

Sc+ 

3613 

6606 

23.2 

6.9 

27.65 

Ti° 

4305 

1636 

30.4 

7.4 

29.98 

- .056 

47. 

Ti+ 

3759 

532 

55.9 

5. 

31.36 

V" 

4111 

2760 

48.8 

7.3 

26.59 

.284 

66. 

V* 

3093 

1936 

43.0 

11.2 

35.06 

Zn° 

4810 

280 

1.0 

1.0 

53.672 

2 931 

0.12 

Zn+ 

2061 

15.5 

2.0 

1.8 

48.62 

Sr° 

4607.33 

650 

1.3 

1.8 

21.698 

1.564 

97. 

Sr* 

4077 

7800 

2.2 

1.87 

24.19 

Cd° 

3261.06 

32 

1.0 

0.0022 

30.656 

-0.608 

20. 

Cd+ 

2265 

170 

2.0 

1.8 

45.01 

Ba° 

Ba* 

5535.48 

4554 

650 

8500 

2.5 

4.3 

1.92 

2.0 

18.060 

21.65 

1.569 

97. 

Pb° 

Pb* 

2401.95 

2203.53 

36 

9 

1.6 

2.1 

0.064 

0.604 

49.440 

59.448 

-0.260 

35. 
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are  listed  in  order  of  atomic  number  in  column 
1.  The  wavelengths  and  intensities  taken  from 
the  NBS  Tables  are  given  in  columns  2 and  3. 
In  most  cases  the  total  intensity  for  a multiplet 
is  used  and  only  the  first  four  figures  of  the 
wavelength  of  the  leading  line  in  the  multiplet 
are  given.  In  cases  where  a single  line  is  used, 
the  decimals  are  given.  In  column  4 are  found 
the  partition  functions  calculated  by  Claas 
[1951].  The  sums  of  the  absolute  g/-values  for 
the  lines  are  listed  in  column  5.  Because  of  the 
scarcity  of  experimental  absolute  values,  espe- 
cially for  second  spectra,  we  have  used,  with 
two  exceptions,  only  absolute  theoretical  val- 
ues or  experimental  relative  values  adjusted  to 
an  absolute  scale  derived  from  theoretical 
values.  The  energy  levels  of  the  upper  states 
given  in  column  6 are  in  units  of  kilokaysers 
(1  kk  = 1000  cm-1).  For  multiplets,  weighted 
mean  values  are  given.  Log  N + /N'  and  the 
percent  ionization  for  each  element  are  given 
in  the  last  two  columns.  The  principal  source 
of  error  in  these  determinations  lies  in  the  ab- 
solute ^/-values.  The  intensities  contribute  an 
uncertainty  of  about  25  percent  and  the  arc 
temperature  contributes  from  2 to  12  percent, 
depending  on  the  value  of  (£+  — £=). 

For  the  remaining  59  elements  this  proce- 
dure cannot  be  used.  Instead,  we  compute  the 
degree  of  ionization  for  all  seventy  elements  by 
using  a mean  value  of  electron  density  obtained 
by  solving  Saha's  equation  for  the  eleven  ele- 
ments discussed  above.  We  write  Saha's  equa- 
tion in  the  form 

log  Ne=21. 245— 0.988  K-log  N^/N0- 
log  ir/u°,  (4) 

where  Ne  is  the  electron  density  in  cm-3,I/  is 
the  ionization  potential  of  the  atom  in  volts, 
and  the  temperature  is  taken  to  be  5100  °K. 
The  eleven  computations  are  given  in  table  5. 
The  mean  value  of  electron  density  is  2.4 x 
1014cm-3,  corresponding  to  a pressure  of 
170  dynes/cm2  or  1.7  x 10-4  atm  at  5100  CK. 
The  average  deviation  in  log  Ne  given  in  table 
5 corresponds  to  a range  of  Ne  from  0.9  to 
6x  1014  cm-3.  The  standard  deviation  of  the 
mean  is  0.17  on  a log  scale. 

A non-spectroscopic  determination  of  Ne 
can  be  obtained  from  electrical  and  geometri- 
cal measurements  on  the  copper  arc,  by  using 
the  continuity  relationship  that  the  current 
density  is  equal  to  the  product  of  the  charge  of 
the  electron,  the  electron  density  in  the  arc 
stream,  and  average  velocity  of  the  electrons 


Table  5.  Calculation  of  electron  density  N„ 


Element 

V 

u°/u* 

log  N( 

Be 

9.320 

0.500 

13.574 

Mg 

7.644 

.500 

14.846 

Ca 

6.111 

.545 

14.514 

Sc 

6.54 

.522 

14.306 

Ti 

6.82 

.544 

14.825 

V 

6.74 

1.135 

14.246 

Zn 

9.391 

0.500 

15.199 

Sr 

5.692 

.591 

14.285 

Cd 

8.991 

.500 

13.271 

Ba 

5.210 

.582 

14.764 

Pb 

7.415 

.762 

14.297 

Average — 



_ 14.375  ±0.413 

in  the  direction  of  the  current.  The  current 
density  midway  between  the  electrodes  in  our 
arc  was  170  amp/cm2.  From  measurements  of 
the  drift  velocities  of  electrons  in  air  by  Niel- 
son and  Bradbury  [1937],  a value  of  4.5  x 10G 
cm/sec  can  be  deduced  for  the  conditions  in 
our  arc  plasma.  With  this  information  we  find 
an  electron  density  of  2.4x  1014  cm-3,  the 
same  as  the  spectroscopic  value.  The  exact 
agreement  is,  of  course,  not  significant,  but  it 
indicates  that  our  result  is  fairly  reliable.  It 
also  indicates  that  ionization  in  our  arc  is  well 
described  by  Saha's  equation.  This  matter  is 
discussed  in  more  detail  by  Corliss  [1962b]. 

To  calculate  the  degree  of  ionization  for  our 
seventy  elements,  we  rewrite  eq  (4)  by  using 
the  mean  value  of  log  Ne’- 

log/V+/JV°  = 6. 870—0.988  F-log u°/u+.  (5) 

The  straight  line  in  figure  4 is  a plot  of  this 
equation.  The  slope  of  the  line  is  fixed  by  the 
temperature  determined  in  the  foregoing  sec- 
tion. The  points  represent  the  directly  deter- 


Figlre  4.  Degree  of  ionization  in  the  copper  arc. 
The  points  represent  the  experimentally  determined 
values  for  eleven  elements.  The  straight  line  repre- 
sents Saha's  ionization  equation  for  a temperature  of 
5100  CK  and  an  electron  density  of  2.4  X 1014  cm-3. 


IX 


mined  experimental  values  of  ionization  for 
the  eleven  elements  in  table  4.  Their  location 
with  respect  to  the  line  indicates  that  this  tem- 
perature is  appropriate  to  the  calculation  of 
the  degree  of  ionization  as  well  as  excitation. 


To  evaluate  eq  (5)  we  need  good  values  of 
the  ionization  potentials  and  partition  func- 
tions for  each  of  the  seventy  elements.  Ioniza- 
tion potentials  listed  in  column  3 of  table  6 are 
taken  from  Moore  [1958]  with  the  exception 


Table  6.  Ionization  potentials,  partition  functions,  degree  of  ionization,  and  persistence  for  seventy  elements 

in  the  copper  arc 


z 

Element 

V 

u° 

u+ 

log  N+/N° 

N° 

1V+ 

P 

V 

% 

% 

3 

Li 

5.390 

2.1 

1.0 

1.223 

5.65 

94.4 

0.603 

4 

Be 

9.320 

1.0 

2.0 

-2.030 

99. 

0.91 

.650 

5 

B 

8.296 

6.0 

1.0 

-2.104 

99. 

.78 

.682 

6 

C 

11.256 

9.3 

6.0 

—4.441 

100. 

.0036 

.701 

11 

Na 

5.138 

2.1 

1.0 

1.472 

3.26 

96.7 

.818 

12 

Mg 

7.644 

1.0 

2.0 

-0.381 

71. 

29.4 

.828 

13 

A1 

5.984 

5.9 

1.0 

.187 

39.4 

61. 

.846 

14 

Si 

8.149 

9.5 

5.7 

-1.404 

96. 

3.8 

.854 

15 

P 

10.484 

4.5 

8.2 

-3.228 

100. 

0.059 

.871 

19 

K 

4.339 

2.2 

1.0 

2.241 

0.571 

99.4 

.913 

20 

Ca 

6.111 

1.2 

2.2 

1.092 

7.5 

92.5 

.918 

21 

Sc 

6.54 

12.1 

23.2 

0.692 

16.9 

83. 

.938 

22 

Ti 

6.82 

30.4 

55.9 

.394 

28.8 

71. 

.950 

23 

V 

6.74 

48.8 

43.0 

.155 

41. 

59. 

.961 

24 

Cr 

6.764 

10.6 

7.3 

.026 

49.5 

51.5 

.964 

25 

Mn 

7.432 

6.5 

7.8 

- .392 

71. 

28.9 

.974 

26 

Fe 

7.87 

28.5 

43.6 

- .726 

84. 

15.8 

.977 

27 

Co 

7.86 

33.1 

30.0 

- .942 

90. 

10.3 

.987 

28 

Ni 

7.633 

30.6 

11.0 

-1.115 

93. 

7.1 

.986 

29 

Cu 

7.724 

2.4 

1.0 

-1.141 

93. 

6.74 

1.000 

30 

Zn 

9.391 

1.0 

2.0 

-2.107 

99.2 

0.776 

1.006 

31 

Ga 

6.00 

5.2 

1.0 

0.226 

37.3 

62.7 

1.017 

32 

Ge 

7.899 

7.7 

4.4 

-1.177 

93.8 

6.24 

1.024 

33 

As 

9.81 

4.6 

6.0 

-2.706 

99.8 

0.197 

1.030 

34 

Se 

9.75 

7.5 

4.2 

-3.015 

99.9 

.097 

1.039 

37 

Rb 

4.176 

2.3 

1.0 

2.382 

0.413 

99.6 

1.054 

38 

Sr 

5.692 

1.3 

2.2 

1.475 

3.24 

97. 

1.058 

39 

V 

6.38 

12.1 

16.2 

0.695 

16.8 

83. 

1.061 

40 

Zr 

6.84 

35.3 

46.6 

.230 

37. 

63. 

1.065 

41 

Nb 

6.88 

25.4 

23.2 

.031 

48. 

52. 

1.068 

42 

Mo 

7.10 

8.7 

7.5 

- .204 

62. 

38. 

1.074 

44 

Ru 

7.364 

33.6 

23.3 

- .564 

79. 

21.4 

1.084 

45 

Rh 

7.46 

26.2 

15.0 

- .743 

85. 

15.3 

1.087 

46 

Pd 

8.33 

3.1 

7.5 

- .973 

90. 

9.6 

1.093 

47 

Ag 

7.574 

2.0 

1.0 

-0.914 

89.1 

10.9 

1.095 

48 

Cd 

8.991 

1.0 

2.0 

-1.712 

98.1 

1.90 

1.102 

49 

In 

5.785 

4.2 

1.0 

0.531 

22.7 

77.3 

1.106 

50 

Sn 

7.342 

5.3 

3.2 

- .604 

80.1 

19.9 

1.113 

51 

Sb 

8.639 

4.74 

3.43 

-1.805 

98.4 

1.55 

1.117 

52 

Te 

9.01 

6.30 

4.40 

-2.185 

99. 

0.65 

1.126 

55 

Cs 

3.893 

2.5 

1.0 

2.626 

0.236 

99.8 

1.133 

56 

Ba 

5.210 

2.5 

4.3 

1.960 

1.08 

98.9 

1.139 

57 

La 

5.61 

20.2 

30.2 

1.504 

3.0 

97. 

1.141 

58 

Ce 

(5.6) 

110. 

190. 

1.56 

2.8 

97. 

1.142 

59 

Pr 

(5.5) 

50. 

86. 

1.69 

2.0 

98. 

1.143 

60 

Nd 

(5.5) 

50. 

86. 

1.66 

2.2 

98. 

1.148 

62 

Sm 

5.6 

35. 

57. 

1.59 

2.5 

98. 

1.155 

63 

Eu 

5.67 

9.2 

15.7 

1.499 

3.1 

96.9 

1.157 

64 

Gd 

6.16 

51. 

78. 

0.967 

9.7 

90.3 

1.163 

65 

Tb 

(6) 

50. 

80. 

1.09 

8. 

92. 

1.165 

66 

Dy 

(6) 

36. 

60. 

1.09 

8. 

92. 

1.169 

67 

Ho 

(6) 

36. 

60. 

1.09 

8. 

92. 

1.171 

68 

Er 

(6) 

50. 

80. 

1.09 

8. 

92. 

1.174 

69 

Tm 

(6) 

10. 

17. 

1.09 

8. 

92. 

1.176 

70 

Yb 

6.2 

1.00 

2.00 

1.07 

7.8 

92. 

1.180 

71 

Lu 

6.15 

8.52 

1.39 

0.002 

49.9 

50.1 

1.182 

72 

Hf 

6.8 

13.9 

12.3 

.117 

43. 

57. 

1.186 

73 

Ta 

7.88 

16.4 

22.1 

- .789 

86. 

14.0 

1.188 

74 

w 

7.98 

11.9 

12.8 

- .978 

90. 

9.5 

1.191 

75 

Re 

7.87 

6.7 

7.0 

- .892 

89. 

11.4 

1.193 

76 

Os 

8.5 

19.0 

17.6 

-1.56 

97. 

2.7 

1.197 

77 

Ir 

9.1 

20.9 

14. 

-2.31 

99. 

0.49 

1.199 

78 

Pt 

9.0 

19.8 

9.65 

-2.34 

99. 

.45 

1.202 

79 

Au 

9.22 

2.45 

1.10 

-2.588 

99.7 

.257 

1.203 

80 

Hg 

10.43 

1.0 

2.0 

-3.129 

99.9 

.074 

1.207 

81 

Tl 

6.106 

2.5 

1.0 

0.439 

26.7 

73.3 

1.210 

82 

Pb 

7.415 

1.6 

2.1 

- .337 

68.5 

31.5 

1.212 

83 

Bi 

7.287 

4.3 

1.1 

- .921 

89.3 

10.71 

1.214 

90 

Th 

(6) 

19.0 

34.3 

1.13 

7. 

93. 

1.233 

92 

U 

(6) 

54. 

80. 

1.04 

8. 

92. 

1.238 
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of  those  for  the  rare  earths  and  a few  more  re- 
cent values.  Amongst  the  rare  earths,  fairly 
good  spectroscopic  values  are  available  for 
Sm.  Eu,  Gd,  Yb,  and  Lu.  Ionization  potentials 
of  the  remaining  rare  earths  are  not  well  estab- 
lished, but  as  a group  these  elements  are  re- 
markably uniform  in  their  ease  of  ionization. 
The  values  given  in  parentheses  are  estimates 
based  in  some  cases  on  adjusted  non-spectro- 
scopic  values. 

The  partition  functions  for  the  41  elements 
Li  through  Ge.  Rb  through  Mo,  Pd  through 
Sn,  Cs  through  La,  and  Hg  through  Bi  in  col- 
umns 4 and  5 of  table  6 are  taken  from  Claas 
[1951].  Partition  functions  for  18  additional 
elements  for  which  knowledge  of  the  spectral 
terms  is  reasonably  complete  were  calculated 
from  the  equation 


by  summing  over  all  levels  up  to  14  kK  Above 
that  value  the  Boltzmann  factor  is  less  than  2 
percent  and  the  contributions  to  the  sum  be- 
come very  small.  Values  calculated  by  this 
procedure  differ  from  those  calculated  by 
Claas  by  less  than  5 percent  on  the  average. 

The  partition  functions  for  the  eleven  re- 
maining elements  could  not  be  accurately  de- 
termined because  knowledge  of  the  spectral 
terms  is  incomplete  or  wholly  lacking.  Esti- 
mated or  assumed  values,  based  partly  on 
predicted  spectral  structures  and  partly  on 
comparison  of  the  character  of  the  observed 
spectrum  with  that  of  similar  analyzed  spectra, 
are  given  in  parentheses.  The  assumed  values 

6.  Persistence  of 

The  metallic  atoms  in  the  hot  core  of  our 
copper  arc  are  continuously  lost  by  diffusion 
into  the  surrounding  atmosphere  and  are  con- 
tinuously replaced  by  the  evaporation  of  elec- 
trode material.  In  the  steady  state  established 
immediately  after  the  ignition  of  the  arc,  the 
atoms  will  be  lost  at  the  same  rate  that  they  are 
replaced  but,  because  of  their  smaller  veloci- 
ties, heavier  atoms  will  remain  in  the  core 
longer  than  light  ones.  Even  though  all  seventy 
elements  are  introduced  into  the  arc  at  the 
same  rate,  the  concentration  of  heavy  elements 
will  be  greater  than  that  of  light  ones  and  the 
intensities  of  their  spectra  will  be  affected  ac- 
cordingly. If  the  transition  probabilities  de- 
rived from  our  intensities  are  to  be  on  a 


(in  parentheses)  probably  differ  from  the  true 
values  by  less  than  a factor  of  two.  The  more 
reliable  values  and  estimates  suggest  that  for 
most  of  the  rare  earths  the  value  of  u°/u+  lies 
between  0.4  and  0.8;  accordingly  a value  of 
0.6  has  been  assumed  for  the  inadequately 
analyzed  rare  earths.  This  may  be  accurate  to 
50  percent. 

The  evaluation  of  eq  (5)  for  our  seventy 
elements  is  given  in  column  6 of  table  6,  and 
the  corresponding  percentages  of  neutral 
atoms  and  ions  are  given  in  columns  7 and  8. 
It  is  interesting  to  note  the  periodicities  of 
N*/N°  with  atomic  number.  This  ratio  is 
monotonic  over  longer  ranges  of  Z than  the 
well-known  periodicities  of  ionization  poten- 
tial. 

At  this  point  we  may  remark  that  for  every 
thousand  copper  atoms  in  the  arc  stream, 
about  67  electrons  are  released  into  the  gas 
from  copper  atoms.  Even  in  the  case  of  the 
most  easily  ionized  added  element,  not  more 
than  one  electron  can  be  contributed  for  every 
thousand  atoms  of  copper.  It  is  clear  then  that 
the  added  elements  cannot  affect  the  electron 
density  in  the  arc.  Furthermore,  the  degree  of 
double  ionization  in  the  arc  is  probably  neg- 
ligible. Of  the  elements  added  to  the  copper, 
the  one  which  may  be  expected  to  yield  the 
largest  number  of  doubly  charged  ions  is 
barium.  Evaluation  of  eq  (5)  for  the  ratio 
Ba++/Ba+  shows  that  the  proportion  of  ba- 
rium that  will  be  doubly  ionized  is  only  0.02 
percent. 

A more  detailed  discussion  of  the  degree  of 
ionization  in  the  copper  arc  is  given  by  Corliss 
[1962b]. 

Atoms  in  the  Arc 

uniform  scale,  a correction  for  this  variable 
persistence  of  atoms  in  the  arc  stream  must 
be  made. 

A recent  study  of  this  matter  has  been  made 
by  Raikhbaum  and  Malykh  [I960].  They 
measured  the  mean  time  spent  by  atoms  of  Li, 
Na,  Ca,  Zn,  Ag,  Cd,  and  T1  in  10-amp  d-c 
arcs  in  air  between  carbon  electrodes.  The  arc 
gap  was  5-mm.  The  measured  times  t in  milli- 
seconds are  related  to  the  atomic  weights  A 
by  the  following  equation 

1=0.440+0.714  log  A, 

from  which  their  experimental  points  deviate 
by  less  than  one  percent.  If  we  divide  this 
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equation  by  the  time  spent  in  the  arc  by  copper 
atoms,  we  will  obtain  the  persistence  of  atoms 
in  the  arc  stream  relative  to  those  of  copper 

p — 0. 255  + 0. 413  log  A.  (6) 

From  this  we  find,  for  example,  that  gold 
atoms  persist  in  the  arc  twice  as  long  as  do 
those  of  lithium. 


Since  eq  (6)  represents  data  obtained  in  an 
arc  very  similar  to  ours,  we  will  use  it  to  supply 
the  necessary  correction  for  the  diffusion  of 
both  atoms  and  ions  out  of  our  arc.  At  the  ele- 
vated temperature  in  the  arc,  it  is  reasonable 
to  assume  that  the  diffusion  constants  of  ions 
are  about  the  same  as  those  of  their  parent 
atoms.  The  value  of  p for  each  element  will  be 
found  in  column  9 of  table  6. 


7.  Normalization  of  the  Scale 


With  the  information  worked  out  in  the  pre- 
vious sections,  we  are  in  a position  to  calculate 
relative  g/-values  on  a uniform  scale  for  the 
classified  lines  of  atoms  or  ions  listed  in  the 
Tables  of  Spectral-Line  Intensities.  From  eq 
(2),  introducing  the  variable  persistence  p,  we 
have 

E_ 

gf  (relative)  = (u/Np)  /A3  f kT  (7) 

Since  neither  N nor  / is  known  in  absolute  val- 
ue, we  cannot  calculate  absolute  values  of  gf 
directly.  We  can,  however,  calibrate  the  rela- 
tive scale  against  known  absolute  values  of  gf. 
A normalization  factor  C can  be  determined 
for  every  observed  line  for  which  an  absolute 
g/-value  is  known. 

_ _£ 

C = (gf  (absolute)  l1^)  (Np/u)  e kT  (8) 

Absolute  /-values  in  the  literature  are  no- 
toriously inaccurate,  and  it  is  most  important 
to  choose  carefully  from  them  and  to  use  as 
many  reliable  values  as  possible  in  order  to 
arrive  at  a reasonably  reliable  value  for  C.  An 
excellent  and  comprehensive  critical  discus- 
sion of  /-values  is  given  by  Goldberg,  Muller, 
and  Aller  [I960],  As  an  extreme  example  of 
the  discordance  amongst  absolute  /-values,  we 
cite  their  Table  54,  showing  eight  determina- 
tions of  absolute  values  in  Cri.  The  extreme 
values  disagree  by  a factor  of  500! 

For  a uniformly  radiating  gas,  it  is  reason- 
able to  expect  that  the  normalization  factor 
from  eq  (8)  would  be  a constant.  Although  we 
have  treated  our  arc  as  a uniformly  radiating 
gas  in  deriving  an  effective  temperature  and 
electron  density,  it  is  of  course  not  so  in  fact. 
The  temperature  declines  from  a maximum  at 
the  axis  to  room  temperature  at  the  maximum 
radius  of  the  arc.  Furthermore,  the  arc  has  thin 
layers  at  the  electrodes  where  the  electric  fields 
are  very  strong.  The  nonuniform  excitation 


which  exists  outside  the  dominant  region  of 
uniform  temperature  and  electron  density  in 
the  core  of  the  positive  column  produces  a 
curious  departure  of  the  normalization  factor 
from  a constant  value  for  extremely  small  and 
large  values  of  E.  Preliminary  reductions  of 
our  intensities  to  absolute  g/-values  by  using 
a constant  value  of  C produced  /-values  for 
lines  with  the  highest  excitation  potentials 
which  were  so  large  as  to  be  at  variance  with 
the  Thomas-Kuhn  /-sum  rule.  It  was  this  ano- 
maly that  drew  our  attention  to  the  dependence 
of  C on  E for  extreme  values  of  E. 

About  90  percent  of  the  lines  in  our  tables 
originate  from  upper  levels  between  1 5 and  50 
kK.  These  lines  are  excited  primarily  in  the 
core  of  the  positive  column  of  the  arc  under 
conditions  characterized  by  the  temperature 
and  electron  density  determined  in  sections  4 
and  5.  Most  of  the  lines  from  the  higher  levels 
are  too  weakly  excited  in  this  region  to  be  ob- 
served. Such  lines,  however,  are  excited  in  the 
thin  layers  of  higher  excitation  close  to  the 
electrodes  and  are  observed  in  the  integrated 
light  of  the  arc  used  in  our  experiment.  Since 
the  intensity  of  these  lines  is  higher  than  would 
be  expected  from  the  positive  column  alone, 
the  value  of  C declines  at  large  values  of  E. 
The  lines  of  lowest  excitation  energy,  on  the 
other  hand,  are  excited  in  the  low-temperature 
regions  of  the  positive  column  at  abnormally 
large  distances  from  the  axis  as  well  as  in  the 
core.  As  a consequence,  a larger  total  volume 
of  radiating  gas  is  contributing  to  the  intensity 
of  these  lines  and  the  value  of  C declines  some- 
what at  the  lowest  values  of  E (see  eq  (8)). 

Thus,  while  C may  be  taken  as  a constant 
for  most  of  our  lines,  the  inhomogeneous  na- 
ture of  the  radiating  gas  in  our  arc  requires 
that  C be  treated  as  a function  of  E for  lines 
with  very  low  and  very  high  excitation  energies. 

To  evaluate  this  function  we  have  made  37 
determinations  of  C at  values  of  E between  1 0 
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and  90  kk.  carefully  selecting  the  best  avail- 
able absolute  transition  probabilities  that  cov- 
er the  range  of  E.  Below  75  kk  the  only 
values  used  were  experimental  absolute  val- 
ues or  experimental  relative  values  adjusted 
to  an  experimental  absolute  scale  or,  in  some 
cases,  to  a scale  based  on  values  calculated 
from  wave  functions.  Above  75  kk  no  abso- 
lute values  were  available  from  the  litera- 
ture, so  we  extended  the  function  with  values 
we  calculated  by  the  method  of  Bates  and 
Damgaard  [1949].  Less  than  0.1  percent  of 
our  lines  originate  at  these  high  levels.  The 
values  of  log  C determined  by  the  three  kinds 
of  absolute  ^/-values  are  given  in  tables  7,  8, 
and  9,  and  those  below  75  kk  are  plotted  in 
figure  5.  The  function  used  in  the  reduction  of 
our  intensity  numbers  to  absolute  transition 
probabilities  is  represented  by  the  curve.  The 
function  has  an  essentially  constant  value  of 
— 16.61  between  15  and  50  kk  and  declines  at 
smaller  and  larger  values  of  E.  This  decline  is 
a quantitative  representation  of  the  way  in 


which  the  excitation  of  the  integrated  radiation 
from  the  arc  differs  from  that  of  a uniformly 
radiating  gas  at  a temperature  of  5100  k and 
an  electron  density  of  2.4 x 10u  cm-3. 

The  data  from  which  our  normalization 
function  has  been  determined  are  presented 
in  tables  7,  8,  and  9.  Following  the  atomic 
number  and  spectrum  symbol,  the  wavelength 
(given  to  six  figures)  of  the  single  line  used  or 
the  wavelength  (given  to  four  figures)  of  the 
strongest  line  of  the  multiplet  used  is  listed  in 
column  3.  The  log  of  the  relative  intensity 
taken  from  the  Tables  of  Spectral-Line  Inten- 
sities is  in  column  4 and  the  upper  level  of  the 
line  is  given  in  column  5 in  kilokaysers.  The 
log  of  the  absolute  g/-value  used  and  the  ref- 
erence from  which  it  is  taken  are  given  in  the 
next  columns.  The  value  of  log  C,  calculated 
with  the  aid  of  eq  (8),  and  its  deviation  from 
the  adopted  function  are  given  in  the  last  two 
columns.  The  values  of  N,  p and  it  are  taken 
from  table  6,  and  the  temperature  used  is 
5100  k,  as  determined  in  section  4.  In  cases 


Table  7.  Normalization  factors  determined  from  experimental  absolute  gf -values 


z 

Spectrum 

Wavelength 

Log  / 

E 

Log  gf 

Reference 

Log  C 

Dev. 

3 

Li  1 

6707 

3.556 

14.9 

0.176 

Filippov  [1931] 

-16.474 

0.28 

11 

Na  1 

5889 

3.477 

17.0 

.322 

Ladenburg  et  al.  [1931] 

-16.439 

.18 

12 

Mg  1 

2852.13 

3.778 

35.1 

.079 

Ostrovsky  et  al.  [1958b] 

-16.595 

.02 

19 

K 1 

7664 

3.431 

13.0 

.296 

Stephenson  [1951] 

-16.984 

.00 

24 

Cr  1 

4254 

3.585 

23.4 

- .041 

Bell  et  al.  [1958b] 

-16.728 

- .12 

25 

Mn  1 

4030 

3.623 

24.8 

- .079 

Bell  et  al.  [1959] 

-16.530 

.08 

26 

Fe  1 

3719.94 

2.778 

26.9 

- .541 

Bell  et  al.  (1958a] 

-16.862 

- .25 

29 

Cu  1 

3247.54 

3.699 

30.8 

- .208 

Bell  et  al.  [ 1958a] 

-16.626 

- .02 

31 

Ga  1 

4172 

3.477 

24.8 

- .098 

Ostrovsky  et  al.  [1958a] 

-16.599 

.01 

37 

Rb  1 

7800 

3.653 

12.7 

.299 

Stephenson  [1951] 

-17.322 

- .29 

47 

Ag  I 

4210.96 

0.954 

54.2 

- .027 

Terpstra  and  Smit  [1958] 

-16.806 

.13 

47 

Ag  1 

5465 

2.322 

48.8 

.993 

Terpstra  and  Smit  [1958] 

-16.797 

- .16 

48 

Cd  1 

3261.06 

1.505 

30.6 

-2.638 

King  et  al.  [1940] 

-16.404 

.21 

49 

In  1 

3256 

3.380 

32.9 

0.526 

Ostrovsky  et  al. [ 1 958a] 

-16.623 

- .01 

55 

Cs  1 

8521 

3.362 

11.5 

.292 

Minkowski  et  al.  [1930] 

-17.267 

.00 

56 

Ba  ! 

5535.48 

2.813 

18.1 

'.255 

Kopfermann  et  al.  [1951] 

-16.307 

.30 

81 

T1  1 

3775.72 

3.079 

26.5 

- .654 

Filippov  et  al.  [1933] 

-16.596 

.01 

82 

Pb  1 

2833.06 

2.978 

35.3 

- .638 

Bell  et  al.  [196i] 

-16.603 

.01 

Table  8.  Normalization  factors  determined  from  experimental  relative  gf-values  set  to  an  absolute  scale  based 
on  experimental  absolute  gf-values  or  on  values  calculated  with  wave  functions 


Z 

Spectrum 

W'avelength 

Log  I 

E 

Log  gf 

Relative  reference 

Absolute  reference 

Log  C 

Dev. 

12 

Mg  i 

2779 

2.358 

57.8 

0.778 

Kersten  et  al.  [1941] 

Trefftz  [1950] 

-17.211 

0.02 

12 

Mg  t 

4703.02 

0.845 

56.3 

- .426 

Kersten  et  al.  [1941] 

Trefftz  [1950] 

-17.419 

- .32 

12 

Mg  I 

5528.46 

.778 

53.1 

- .545 

Kersten  at  al.  [1941] 

Trefftz  [1950] 

-17.292 

- .43 

20 

Cai 

3006 

1.290 

48.6 

.174 

Olsen  et  al.  [1959] 

Trefftz  [1951] 

-16.736 

- .10 

20 

Ca  i 

4454 

2.435 

37.8 

.656 

Olsen  et  al.  [1959] 

Trefftz  [1951] 

-16.589 

.02 

20 

Ca  I 

5349.47 

1.204 

40.5 

- .110 

Olsen  et  al.  [1959] 

Trefftz  [1951] 

-16.706 

- .10 

26 

Fe  I 

4219.36 

0.845 

52.5 

1.147 

Carter  [1949] 

Bell  et  al.  [1958a] 

-16.546 

.27 

26 

Fe  l 

4260 

2.017 

43.1 

1.156 

Carter  [1949] 

Bell  et  al.  [1958a] 

-16.568 

.04 

26 

Fe  i 

4375 

1.255 

23.1 

-2.144 

Kina  and  King  [1938] 

Bell  et  al.  [1958a] 

-16.701 

- .09 

26 

Fe  i 

5110.41 

0.301 

19.6 

-3.384 

King  and  King  [1938] 

Bell  et  al.  [1958a] 

-16.745 

- .13 

30 

Zn  i 

2801 

1.176 

68.6 

0.100 

Schuttevaer  et  al.  [1943] 

mean  of  8 authors 

-17.818 

.58 

48 

Cd  i 

3610 

2.928 

59.5 

1.234 

Hengstum  et  al.  [1956] 

King  et  al.  [1940] 

-17.596 

- .20 

80 

Hg  i 

5460 

2.954 

62.4 

0.905 

Schouten  and  Smit  [1943] 

mean  of  6 authors 

-18.648 

- .93 

80 

Hg  I 

5769.59 

1.380 

71.4 

.548 

Schouten  and  Smit  [1943] 

mean  of  6 authors 

-18.779 

- .07 
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where  several  members  of  a multiplet  are 
used,  the  total  intensity,  the  sum  of  the  g/-val- 
ues,  and  a weighted  mean  value  of  E are  given. 

The  value  of  the  constant  portion  of  the 
function  (log  C—  —16.61)  from  15  to  50  kK 
is  the  mean  of  the  20  determinations  which  lie 
in  this  range.  The  average  of  the  deviations 
from  this  mean  is  0.10.  The  standard  deviation 
of  the  individual  determinations  is  0.14  and 
the  standard  deviation  of  the  mean  is  0.03. 
These  uncertainties  in  the  determination  of  the 
normalization  factor  apply  to  the  90  percent  of 
our  lines  which  lie  within  this  range  of  E. 


We  are  now  in  a position  to  calculate  transi- 
tion probabilities  on  an  absolute  scale  for  the 
classified  lines  in  our  tables.  We  calculate  gf 
from  the  formula 

E_ 

gf  ( absolute ) C (u/Np)I\3  e kT  (9) 

and  gA  from  the  formula 
gA 

( absolute ) 0.667  x 10 16  C (u/Np) 

/AfFr  (10) 


Table  9.  Normalization  factors  for  high  levels  determined  from  absolute  gf -values  calculated  with  the 

Coulomb  approximation 


z 

Spectrum 

Wavelength 

Log/ 

E 

Log  gf 

Log  C 

Dev. 

47 

Ag  11 

2413.18 

1.000 

82.2 

0.267 

-19.869 

0.11 

47 

Ag  11 

2437 

1.000 

81.0 

.265 

-19.739 

.08 

48 

Cd  11 

2312.84 

0.602 

89.8 

1.373 

-20.307 

.71 

48 

Cd  11 

2572.93 

.699 

83.0 

-0.606 

-21.681 

-1.60 

80 

Hg  1 

3021.50 

1.301 

77.1 

1.140 

-17.967 

1.37 

Figure  5.  Normalization  function  for  establishing  the  absolute  scale.  Ninety  per- 
cent of  our  25,000  ^/-values  are  for  lines  with  upper  levels  between  15  and  50  kK. 


8.  Accuracy  of  gf- Values 


The  accuracy  of  our  g/-values  can  be  con- 
sidered from  two  points  of  view:  as  relative 
values  within  a single  spectrum,  or  as  absolute 
values.  There  are  more  factors,  each  with  an 
associated  uncertainty,  that  enter  into  the  cal- 
culation of  the  absolute  value  than  enter  into 
the  calculation  of  the  absolute  value  than  enter 


into  the  calculation  of  relative  values  within  a 
single  spectrum.  In  the  case  of  relative  values 
within  a spectrum,  the  uncertainty  in  gf  de- 
pends only  on  the  uncertainties  in  / and  T.  The 
standard  deviation  of  an  individual  determina- 
tion of  I is  taken  to  be  32  percent  (log  = 0.12) 
and  we  tabulate  it  in  column  2 of  table  10. 
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Table  10.  Standard  deviation  of  individual  determinations  of  log  gi-valties 


As  relative  values 
within  a spectrum 

As  absolute  values 

Due  to  error  in  / 
£ 

T 

total 

(col.  2 + 3) 

1 i 

T 

C 

total 

(col.  4.  5,  6,  7,  + 8) 

kK 

15  0.12 

0.038 

0.13 

0.044 

0.17 

0.038 

0.03 1 

0.24 

25  .12 

.062 

.14 

.044 

.17 

.062 

.031 

.25 

35  .12 

.088 

.15 

.044 

.17 

.088 

.031 

.27 

45  .12 

.112 

.16 

.044 

.17 

.112 

.031 

.28 

50  .12 

.125 

.17 

.044 

.17 

.125 

.031 

.29 

Since  T appears  in  the  exponent  of  the  Boltz- 
mann factor,  the  resultant  standard  deviation 
in  this  factor  is  a function  of  E,  and  is  tabu- 
lated in  column  3.  Here  we  have  taken  the 
standard  deviation  of  the  mean  value  of  T as 
2 percent.  The  standard  deviation  of  individ- 
ual determinations  of  log  gf  as  relative  values 
within  a spectrum  is  the  square  root  of  the 
sums  of  the  square  of  the  errors  in  columns  2 
and  3,  and  is  given  in  column  4. 

To  obtain  the  standard  deviation  of  an  indi- 
vidual determination  of  log  gf  taken  as  an  ab- 
solute value,  we  must  add  in  the  same  way  the 
standard  deviations  in  columns  4,  5,  6,  7,  and 
8.  The  standard  deviation  of  an  individual  de- 
termination of  the  log  quotient  of  the  partition 
functions  u + /u° , the  last  term  in  eq  (5),  is 
given  in  column  5.  The  standard  deviation  of 
the  mean  of  the  eleven  spectroscopically  de- 
termined values  of  log  Ne,  which  occurs  in  the 
second  term  of  eq  (5),  appears  in  the  sixth  col- 
umn. The  error  associated  with  the  Boltzmann 
factor  reappears  in  the  third  term  of  eq  (5)  and 
is  tabulated  again  in  column  7.  The  standard 
deviation  of  the  mean  of  the  twenty  determina- 
tions of  the  normalization  function  log  C,  be- 
tween 1 5 and  50  kK,  appears  in  column  8.  The 
total  standard  deviation  of  the  individual  de- 
terminations of  log  gf  is  given  in  column  9. 

Converting  the  logarithms  of  the  errors  into 
numbers,  we  see  that  the  relative  g/-values 
within  a spectrum  may  be  expected  to  deviate 
from  correct  values  by  a factor  that  increases 
from  1.4  at  15  kK  to  1.5  at  50  kK.  Taken  as 
absolute  values,  the  factor  of  error  increases 
from  1.7  at  15  kK  to  2.0  at  50  kK.  At  smaller 
values  of  E the  error  is  not  likely  to  change 
much,  because  the  decreasing  error  in  the 
Boltzmann  factor  may  be  balanced  by  the  in- 
creasing uncertainty  in  the  normalization  func- 
tion. At  larger  values  of  E the  error  may  be 
expected  to  increase  more  rapidly  owing  to 
the  increasing  error  in  the  Boltzmann  factor 
and  the  larger  uncertainty  in  the  normalization 
function.  The  reader  is  advised  to  note  the  val- 


ue of  E when  considering  the  accuracy  of  a 
particular  g/-value  in  our  tables. 

The  largest  single  source  of  error  is  the  un- 
certainty in  the  degree  of  ionization  resulting 
from  the  determination  of  electron  density  in 
the  arc.  This  error  is  systematic  in  nature;  it 
arises  mainly  from  the  poor  absolute  ^/-values 
upon  which  the  determination  of  electron  den- 
sity is  based.  The  next  largest  source  of  error 
is  in  the  intensities;  it  is  of  a random  nature, 
except  at  wavelengths  less  than  2500  A,  where 
it  probably  acquires  a systematic  component 
arising  in  the  lack  of  adequate  intensity  stand- 
ards at  short  wavelengths.  The  error  due  to 
the  temperature  is  not  significant  below  about 
30  kK  and  equals  that  from  the  intensities  at 
50  kK.  The  partition-function  errors  are  in- 
significant, except  possibly  for  some  of  the 
rare  earth  elements.  In  the  range  between  15 
and  50  kK,  the  error  in  the  normalization 
function  is  surprisingly  small  and  is  not  signi- 
ficant. In  view  of  the  relatively  constant  nature 
of  the  persistence  function,  its  error,  while  un- 
known, is  certainly  negligible.  Another  possi- 
ble error  which  may  exist  in  a few  cases,  would 
arise  from  incorrect  classification  of  a line,  re- 
sulting in  a wrong  value  of  E. 

Because  of  the  scarcity  and  poor  quality  of 
/-values  for  spectra  of  ions  in  the  literature, 
most  of  the  calibrations  reported  in  this  work 
were  made  by  using  spectra  of  neutral  atoms. 
Tests  made  with  the  few  values  available  for 
ionic  spectra  did  not  indicate  any  systematic 
errors  introduced  on  this  account.  It  is  possi- 
ble, however,  that  the  systematic  error  in  the 
absolute  values  for  ions  may  be  slightly  larger 
than  that  for  neutral  atoms.  Not  enough  in- 
formation about  absolute  /-values  of  ionic 
spectra  is  available  yet  to  allow  a significant 
test.  One  good  set  of  relative  /-values  for  lines 
of  Ti  ii  measured  in  a furnace  by  King  [1941] 
yielded  an  arc  temperature  of  5570  °K,  which 
is  within  the  standard  deviation  for  a single 
determination  of  the  temperature  of  the  cop- 
per arc. 
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9.  Computation  and  Preparation  of  the  Tables 


At  the  beginning  of  the  preparation  of  this 
table  it  was  realized  that  equipment  was  avail- 
able which  would  permit  essentially  automatic 
preparation  of  the  finished  book.  It  was  there- 
fore decided  to  attempt  to  produce  this  publi- 
cation by  completely  automatic  methods.  An 
electronic  computer  could  be  used  for  the 
computation,  then  the  magnetic  tape  output 
from  the  computer  could  be  used  to  operate 
an  automatic  phototypesetting  machine  which 
would  produce  film  ready  for  making  the 
printing  plates. 

The  basic  input  data  for  the  computation 
were  already  available  on  a magnetic  tape, 
having  been  prepared  previously  for  the  NBS 
Tables  of  Spectral-Line  Intensities.  The  wave- 
length, element  name,  spectrum  assignment, 
and  the  two  energy  levels  for  each  classified 
line  were  selected  from  this  tape.  The  other 
parameters  in  eq  (9)  and  ( 1 0)  for  each  element 
and  spectrum  were  read  into  the  computer 
from  punched  cards. 

The  computation  could  have  been  done  in 
one  step,  with  the  output  tape  written  in  the 
form  for  use  by  the  phototypesetting  machine; 

10.  Results  i 

The  tables  of  transition  probabilities  are  ar- 
ranged alphabetically  by  spectrum  symbol  and 
by  wavelength  within  each  spectrum.  They 
give  the  air  wavelength  in  angstroms,  the  two 
energy  levels  to  the  nearest  kayser,  gA  in  units 
of  108  sec-1,  gf,  andlog gf. 

As  an  example  of  the  work  which  can  be 
done  with  these  results,  we  present  in  figure  6 
a curve  of  growth  for  Y ii  in  the  sun.  The  ordi- 
nates were  taken  from  the  Utrecht  Preliminary 


LOG  X (NBS) 

Figure  6.  Curve  of  growth  for  lines  of  the  second 
spectrum  of  yttrium  in  the  sun.  The  axis  of  log  X has 
not  been  normalized  to  the  absolute  scale  of  gf. 


however,  for  purposes  of  checking,  it  was  de- 
cided first  to  write  the  output  data  for  printing 
on  the  off-line  computer,  then  as  a separate 
operation  to  convert  this  Binary-Coded-Deci- 
mal tape  to  a binary  tape  in  the  proper  format 
for  the  phototypesetting  machine. 

The  computer  instruction  coding  for  the  first 
step  was  written  entirely  in  the  FORTRAN 
(FORmula  TRANslating)  automatic  coding 
system.  The  coding  for  the  second  step  was 
written  mostly  in  FORTRAN,  but  the  actual 
convert  portion  was  written  as  a SUBROU- 
TINE sub-program  in  FAP  machine  language. 
The  first  step  required  about  20  min  running 
time,  and  the  second  step  about  13  min  on  a 
7090  computer. 

The  resulting  binary  tape,  written  in  256- 
character  records,  had  to  be  rewritten  onto  30 
tapes  of  two-character  records  in  order  to 
match  the  input  buffer.  The  pages  were  photo- 
graphically typeset  with  a Mergenthaler  Lino- 
film  machine  onto  8-in.  wide  film  in  50-ft  rolls. 
About  8 min  were  required  to  set  each  page. 
Printing  plates  were  made  from  the  film  posi- 
tives which  are  actual  page  size. 

I Conclusion 

Photometric  Catalogue  of  Fraunhofer  Lines 
[I960],  The  abscissae  are  calculated  from  our 
g/-values,  with  X=gf\e^E  kT  for  about  65  un- 
blended lines  of  Y ii  between  3100  and  7900 
A,  where,  in  this  case,  E is  the  lower  energy, 
and  T is  the  boundary  temperature  of  the  solar 
atmosphere,  taken  as  4900  °K,  following 
Claas  [1951].  It  is  likely  that  the  scatter  of 
points  would  be  reduced  by  a more  refined 
theory  of  the  curve  of  growth,  but  such  treat- 
ment is  beyond  the  scope  of  our  work.  This 
suffices  to  illustrate  the  precision  to  be  ex- 
pected from  our  g/-values  in  practical  astro- 
physical  work. 

There  are  a number  of  possibilities  concern- 
ing improvements  that  can  be  made  in  our 
tables  in  the  future.  In  the  first  place,  only 
25,000  of  the  39,000  lines  in  the  Tables  of 
Spectral-Line  Intensities  have  yet  been  classi- 
fied. About  1 1 ,000  of  the  unclassified  lines  are 
found  in  the  spectra  of  the  rare  earth  elements. 
There  is  presently  a strenuous  effort  underway 
in  many  spectroscopic  laboratories  throughout 
the  world  to  improve  this  situation  (sec  the 
Transactions  of  the  Joint  Commission  for 
Spectroscopy  [I960]).  Completion  of  this  ef- 
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fort  will  not  only  permit  one  to  calculate  gf- 
values  for  these  lines,  but  allow  determination 
of  more  accurate  partition  functions  and  ioni- 
zation potentials  of  the  rare  earths  for  revision 
of  our  present  values.  In  the  second  place,  as 
more  accurate  values  of  absolute  transition 
probabilities  for  spectra  of  singly  ionized 
atoms  become  available,  it  will  be  possible  to 
obtain  a more  accurate  value  of  the  electron 
density  in  the  arc.  Furthermore,  the  normaliza- 
tion function  can  be  determined  more  exactly. 

For  work  with  a particular  spectrum  for 
which  a few  very  accurate  absolute  ^/-values 
may  be  available  in  the  literature,  it  might  be 
worthwhile  to  make  an  additional  adjustment 
of  our  scale.  This  can  be  done  simply  by  add- 
ing to  our  log  ^/-values  for  that  spectrum  the 
difference  between  the  more  accurate  value 
and  ours.  Some  of  these  differences  are  given 
in  the  last  column  of  table  7. 

It  is  perhaps  worth  pointing  out  that  by  tak- 
ing the  minimum  intensity  reported  in  the 
Tables  of  Intensities  at  any  given  wavelength 
region  and  inserting  it  into  eq  (7)  or  (8),  one 
can  calculate  a maximum  value  for  the  transi- 
tion probability  of  an  unreported  line. 

In  summary,  we  have  derived  and  assem- 
bled here  the  physical  quantities  and  calibra- 
tion functions  necessary  to  calculate  transition 
probabilities  and  oscillator  strengths  on  an 
absolute  scale  from  the  intensity  numbers  in 
the  NBS  Tables  of  Spectral-Line  Intensities. 
The  calculations  have  been  performed  and 
the  results  are  tabulated  for  25,000  lines  from 
1 1 2 spectra  of  70  elements.  The  particular  sig- 
nificance of  these  results  lies  in  the  large  num- 
ber of  values  made  available,  the  long  range 
of  wavelength  encompassed,  the  inclusion  of 
many  lines  from  singly-ionized  atoms,  and 
from  elements  not  previously  investigated,  the 


use  of  a uniform  scale,  and  the  fact  that  this 
scale  is  absolute.  The  relative  precision  of  the 
values  is  limited  by  random  errors  in  the  in- 
tensity numbers;  the  absolute  accuracy  of  the 
values  is  further  limited  by  systematic  error  in 
knowledge  of  the  electron  density  in  the  arc. 
Notwithstanding  these  limitations,  it  is  evident 
that  much  useful  work  in  physics  and  astro- 
physics can  be  accomplished  with  them. 

The  idea  of  deriving  transition  probabilities 
from  the  spectral-line  intensities  measured  in 
the  NBS  Spectroscopy  Laboratory  occurred  to 
the  first  author  during  an  NBS  staff  meeting 
lecture  given  by  H.  P Broida  many  years  ago. 
The  idea  was  approved  by  W.  F Meggers,  who 
encouraged  him  to  carry  it  to  completion.  The 
author  has  had,  in  addition  to  the  ever-present 
encouragement  of  Dr.  Meggers,  the  advice  and 
support  of  K.  G.  Kessler  and  the  help  of  R.  FI. 
Garstang  with  various  problems.  L.  M.  Brans- 
comb  animated  the  discussion  of  the  subject  in 
several  meetings  which  he  arranged  and  has 
taken  an  active  interest  in  the  completion  of 
this  lengthy  and  ramified  investigation.  To 
these  fine  physicists  the  writers  offer  their  sin- 
cere thanks. 

Grateful  thanks  are  also  due  to  Paul  Bam- 
berg for  preliminary  work  in  computer  coding, 
to  George  Shiner  of  The  Information  Process- 
ing Laboratory  at  Griffiss  Air  Force  Base  for 
permission  to  use  their  Linofilm  machine,  and 
to  Ernest  Goldman  and  Ira  Ellis  of  the  IBM 
Watson  Research  Center  for  helpful  advice 
and  for  the  actual  operation  of  the  Linofilm 
machine  and  associated  magnetic  tape  equip- 
ment. We  also  thank  the  Mergenthaler  Lino- 
type Company,  especially  Jackson  Burke  and 
Charles  Sobel,  for  furnishing  the  two  printing 
grids  and  for  their  willing  helpfulness  during 
all  phases  of  the  preparation  for  printing. 
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Tables  of 


Experimental  Transition  Probabilities 


for  Lines  of  1 12  Spectra 


Wavelength  Spectrum  Energy  Levels 
A K 


2721.77 

Ag  l 

30242 

- 66972 

3280.68 

Ag  l 

0 

- 30473 

3382.89 

Ag  i 

0 

- 29552 

4210.94 

Ag  l 

30473 

- 54214 

4476.08 

Ag  l 

29552 

- 51887 

4668.48 

Ag  l 

30473 

- 51887 

5209.07 

Ag  l 

29552 

- 48744 

5465.49 

Ag  i 

30473 

- 48764 

5471.55 

Ag  l 

30473 

- 48744 

7687.78 

Ag  l 

29552 

- 42556 

8273.52 

Ag  l 

30473 

- 42556 

gA 

108/sec 

gf 

Log  gf 

2.3 

0.26 

-0.59 

3.3 

0.53 

-0.28 

1.3 

0.23 

-(3.64 

2.6 

0.68 

-0.17 

1.1 

0.34 

-0.47 

1.4 

0.46 

-0.34 

15. 

6.1 

0.79 

16. 

7.1 

0.85 

1.6 

0.71 

-0.15 

1.4 

1.2 

0.08 

2.3 

2.3 

0.37 

3 


Wavelength  Spectrum  Energy  Levels 
A K 


2331.37 

Ag  II 

40741 

- 83621 

2413.18 

Ag  II 

40741 

- 82168 

2437.79 

Ag  ii 

39164 

- 80172 

2447.93 

Ag  II 

46046 

- 86884 

108/sec 

gf 

Log  gf 

3.0 

0.25 

-0.61 

16. 

1.4 

0.14 

13. 

1.2 

0.06 

4.5 

0.40 

-0.40 

4 


Wavelength  Spectrum 

A 

Energy  Levels 
K 

gA 

108/sec 

gf 

Log  gf 

2269.09 

A1  l 

1 12 

- 44169 

1.2 

0.092 

-1.04 

2367.06 

A1  i 

0 

- 42234 

1.8 

0.15 

-0.81 

2373.13 

A1  l 

1 12 

- 42238 

3.7 

0.31 

-0.50 

2373.36 

A1  l 

112 

- 42234 

0.72 

0.061 

— 1 .22 

2378.41 

A1  1 

1 12 

- 42144 

0.18 

0.015 

— i .sT 

2567.99 

A1  1 

0 

- 38929 

1.0 

0.10 

-0.98 

2575.10 

A1  1 

1 12 

- 38934 

2.1 

0.21 

-0.68 

2575.41 

A1  l 

112 

- 38929 

0.18 

0.017 

-1.76 

2652.49 

A1  l 

0 

- 37689 

0.48 

0.050 

-1.30 

2660.39 

A1  I 

1 12 

- 37689 

0.64 

0.068 

-1.17 

3082.16 

A1  l 

0 

- 32435 

2.7 

0.38 

-0.42 

3092.71 

A1  l 

112 

- 32437 

5.5 

0.79 

-0.10 

3944.03 

A1  1 

0 

- 25348 

0.66 

0.15 

-0.82 

3961.53 

A1  1 

1 12 

- 25348 

1.3 

0.31 

-0.51 

5 


Wavelength  Spectrum  Energy  Levels 
A K 


1936.96 

As  i 

0 

- 51610 

1971.97 

As  i 

0 

- 50694 

1989.70 

As  I 

10592 

- 60835 

1990.48 

As  i 

10592 

- 60815 

1994.78 

As  i 

18186 

- 68301 

2003.34 

As  l 

10915 

- 60815 

2009.19 

As  I 

18648 

- 68403 

2013.32 

As  i 

18648 

- 68301 

2165.52 

As  i 

18648 

- 64812 

2288.12 

As  i 

10915 

- 54605 

2344.03 

As  I 

18186 

- 60835 

2349.84 

As  i 

10592 

— .53  1 36 

2369.67 

As  I 

18648 

- 60835 

2370.77 

As  I 

18648 

- 60815 

2381.18 

As  I 

10915 

- 52898 

2437.23 

As  I 

10592 

- 51610 

2456.53 

As  i 

10915 

- 51610 

2492.91 

As  I 

10592 

- 50694 

2745.00 

As  I 

18186 

- 54605 

2780.22 

As  I 

18648 

- 54605 

2860.44 

As  i 

18186 

- 53136 

2898.71 

As  i 

18648 

- 53136 

2990.99 

As  i 

18186 

- 51610 

3032.85 

As  i 

18648 

- 51610 

31 19.60 

As  I 

18648 

- 50694 

gA 

108/sec 

gf 

Log  gf 

3.5 

0.19 

-0.71 

5.0 

0.29 

-0.53 

9.8 

0.58 

-0.23 

2.9 

0.17 

-0.76 

1.9 

0.11 

-0.94 

14. 

0.83 

-0.08 

2.6 

0.16 

-0.81 

1.9 

0.12 

-0.93 

1.3 

0.088 

-1.05 

15. 

1.2 

0.08 

2.9 

0.24 

-0.62 

26. 

2.1 

0.33 

12. 

0.98 

-0.01 

9.3 

0.79 

-0.10 

5.4 

0.46 

-0.34 

2.3 

0.20 

-0.69 

9.3 

0.84 

-0.08 

9.9 

0.93 

-0.03 

19. 

2.1 

0.32 

60. 

6.9 

0.84 

33. 

4.1 

0.61 

7.5 

0.95 

-0.02 

0.94 

0.13 

-0.90 

2.5 

0.35 

-0.45 

1.1 

0.17 

-0.78 
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Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

l()8/sec 

2012.00 

Au  l 

9161 

- 58845 

1.6 

0.098 

-1.01 

2021.38 

Au  l 

9161 

- 58616 

0.40 

0.024 

-1.61 

2352.65 

Au  l 

9161 

- 51654 

0.68 

0.056 

-1.25 

2387.75 

Au  l 

9161 

- 51029 

0.63 

0.054 

-1.27 

2427.95 

Au  1 

0 

- 41174 

1.8 

0.16 

-0.80 

2544.19 

Au  i 

21435 

- 60729 

0.46 

0.044 

-1.35 

2590.04 

Au  i 

21435 

- 60033 

0.84 

0.084* 

-1.07 

2641.49 

Au  i 

9161 

- 47007 

1.3 

0.14 

-0.86 

2675.95 

Au  i 

0 

- 37359 

1.1 

0.12 

-0.91 

2688.71 

Au  i 

21435 

- 58616 

0.80 

0.086 

-1.06 

2700.89 

Au  i 

9161 

- 46174 

0.34 

0.037 

-1.43 

2748.26 

Au  i 

9161 

- 45537 

3.8 

0.43 

-0.36 

2883.45 

Au  i 

21435 

- 56106 

0.38 

0.047 

-1.33 

3029.20 

Au  1 

9161 

- 42164 

0.47 

0.065 

-1.18 

3122.78 

Au  1 

9161 

- 41 174 

1.9 

0.27 

-0.57 

3897.89 

Au  I 

42164 

- 67812 

2 2 

0.51 

-0.29 

4040.94 

Au  I 

21435 

- 46174 

6.25 

0.062 

-1.21 

4065.08 

Au  i 

37359 

- 61952 

3.4 

0.84 

-0.08 

4315.09 

Au  I 

45537 

- 68705 

1.3 

0.35 

-0.45 

4437.27 

Au  l 

46174 

- 68705 

0.78 

0.23 

-0.64 

4488.25 

Au  i 

45537 

- 67812 

1.6 

0.49 

-0.31 

4607.34 

Au  i 

47007 

- 68705 

6.1 

1.9 

0.29 

4792.60 

Au  i 

41174 

- 62034 

2.9 

0.98 

-0.01 

5837.40 

Au  l 

37359 

- 54485 

1.0 

0.52 

-0.29 

6278.18 

Au  l 

21435 

- 37359 

0.048 

0.028 

-1.55 

7510.75 

Au  i 

41174 

- 54485 

3.1 

2.6 

0.42 
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Wavelength  Spectrum  Energy  Levels 
A K 


gA 

108/sec 


gf 


Log  gf 


2088.93 

B t 

0 

- 47857 

1.5 

0.099 

2089.59 

B I 

16 

- 47857 

2.4 

0.16 

2496.78 

B I 

0 

- 40040 

7.0 

0.66 

2497.73 

B I 

16 

- 40040 

14. 

1.3 
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T?? 


Wavelength  Spectrum  Energy’  Levels 
A K 


2702.63 

Ba  i 

0 

- 

36990 

3071.58 

Ba  i 

0 

- 

32547 

3501.1 1 

Ba  i 

0 

- 

28554 

3889.33 

Ba  i 

0 

- 

25704 

3892.66 

Ba  i 

11395 

— 

37077 

3909.91 

Ba  i 

9034 

— 

34603 

3935.72 

Ba  i 

9216 

- 

34617 

3937.87 

Ba  t 

9216 

- 

34603 

3993.40 

Ba  i 

9597 

- 

3463 1 

3995.66 

Ba  i 

9597 

— 

346 1 7 

4132.43 

Ba  i 

0 

— 

24192 

4283.10 

Ba  i 

1 1395 

- 

34736 

4350.33 

Ba  i 

12637 

- 

35617 

4402.54 

Ba  i 

12637 

- 

35344 

4431.89 

Ba  i 

12266 

— 

34823 

4488.97 

Ba  i 

13515 

— 

35785 

4493.64 

Ba  l 

13515 

- 

35762 

4505.92 

Ba  i 

12637 

- 

34823 

4523.24 

Ba  i 

13515 

- 

35617 

4573.85 

Ba  i 

12637 

— 

34494 

4579.64 

Ba  i 

13515 

— 

35344 

4599.75 

Ba  i 

12637 

- 

34371 

4619.98 

Ba  l 

12266 

- 

33905 

4673.62 

Ba  l 

9597 

- 

30987 

4691.62 

Ba  i 

13515 

— 

34823 

4700.43 

Ba  l 

12637 

— 

33905 

4726.45 

Ba  i 

11395 

- 

32547 

4902.90 

Ba  i 

13515 

- 

33905 

4947.33 

Ba  i 

18060 

- 

38267 

5054.98 

Ba  i 

18060 

— 

37837 

5159.92 

Ba  i 

18060 

— 

37435 

5267.03 

Ba  i 

18060 

- 

37041 

5424.55 

Ba  i 

12266 

- 

30696 

5519.05 

Ba  i 

12637 

- 

3075  1 

5535.48 

Ba  i 

0 

— 

18060 

5680.18 

Ba  i 

9216 

— 

26816 

5777.62 

Ba  i 

13515 

- 

30818 

5800.23 

Ba  i 

13515 

- 

30751 

5805.68 

Ba  i 

9597 

— 

26816 

5826.28 

Ba  i 

11395 

— 

28554 

5907.64 

Ba  i 

9034 

— 

25957 

5971.70 

Ba  i 

9216 

- 

25957 

5997.09 

Ba  i 

9034 

- 

25704 

6019.47 

Ba  i 

9034 

- 

25642 

6063.12 

Ba  i 

9216 

— 

25704 

6110.78 

Ba  i 

9597 

— 

25957 

6341.68 

Ba  i 

9216 

— 

24980 

6450.85 

Ba  i 

9034 

— 

24532 

6482.91 

Ba  i 

11395 

— 

26816 

6498.76 

Ba  i 

9597 

- 

24980 

gA 

108/sec 

gf 

Log  gf 

0.92 

0.10 

-1.00 

1.8 

0.25 

-0.60 

1.8 

0.34 

-0.47 

0.13 

0.029 

-1.54 

1.4 

0.31 

-0.51 

2.3 

0.52 

-0.29 

3.2 

0.74 

-0.13 

0.80 

0.19 

-0.73 

4.2 

1.0 

0.00 

0.69 

0.17 

-0.78 

0.076 

0.019 

-1.71 

5.1 

1.4 

0.15 

2.3 

0.66 

-0.18 

3.1 

0.91 

-0.04 

4.1 

1.2 

0.08 

1.1 

0.33 

-0.48 

1.3 

0.38 

-0.42 

3.6 

1.1 

0.04 

1.7 

0.53 

-0.27 

2.0 

0.64 

-0.19 

4.6 

1.4 

0.16 

0.99 

0.32 

-0.50 

0.44 

0.14 

-0.85 

0.29 

0.096 

-1.02 

3.7 

1.2 

0.09 

0.67 

0.22 

-0.65 

1.2 

0.41 

-0.39 

0.42 

0.15 

-0.82 

2.4 

0.88 

-0.05 

1.5 

0.56 

-0.25 

4.0 

1.6 

0.20 

1.2 

0.50 

-0.30 

2.3 

1.0 

0.00 

3.4 

1.6 

0.20 

2.0 

0.90 

-0.05 

0.073 

0.035 

-1.45 

5.7 

2.9 

0.46 

1.0 

0.51 

-0.29 

0.26 

0.13 

-0.88 

1.8 

0.93 

-0.03 

0.15 

0.078 

-1.11 

1.5 

0.80 

-0.09 

1.4 

0.76 

-0.12 

1.4 

0.75 

-0.12 

3.1 

1.7 

0.24 

5.2 

2.9 

0.47 

1.2 

0.73 

-0.14 

0.78 

0.49 

-0.31 

2.5 

1.6 

0.20 

4.0 

2.5 

0.40 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

6527.31 

Ba  i 

9216  - 24532 

1.5 

0.98 

-0.01 

6595.32 

Ba  i 

9034  - 24192 

1.3 

0.86 

-0.07 

6675.27 

Ba  i 

9216  - 24192 

0.65 

0.44 

-0.36 

6693.84 

Ba  i 

9597  - 24532 

0.72 

0.48 

-0.31 

6771.85 

Ba  i 

23074  - 37837 

1.6 

1.1 

0.03 

6865.69 

Ba  i 

11395  - 25957 

0.21 

0.15 

-0.83 

6867.85 

Ba  i 

22947  - 37504 

1.1 

0.76 

-0.12 

7059.94 

Ba  i 

9597  - 23757 

2.7 

2.0 

0.30 

7120.33 

Ba  i 

9034  - 23074 

0.30 

0.23 

-0.64 

7153.58 

Ba  i 

23757  - 37732 

0.60 

0.46 

-0.34 

7195.24 

Ba  i 

12266  - 26160 

0.23 

0.18 

-0.75 

7228.84 

Ba  i 

22065  - 35894 

1.2 

0.94 

-0.03 

7280.30 

Ba  i 

9216  - 22947 

1.5 

1.2 

0.07 

7392.41 

Ba  i 

12637  - 26160 

0.43 

0.36 

-0.45 

7417.53 

Ba  i 

9597  - 23074 

0.033 

0.027 

-1.56 

7459.78 

Ba  i 

22947  - 36349 

2.1 

1.8 

0.25 

7488.08 

Ba  i 

9597  - 22947 

0.27 

0.23 

-0.64 

7610.48 

Ba  i 

23062  - 36200 

1.4 

1.2 

0.08 

7636.90 

Ba  i 

23074  - 36165 

0.68 

0.60 

-0.22 

7642.91 

Ba  i 

23757  - 36837 

3.3 

2.9 

0.46 

7672.09 

Ba  I 

9034  - 22065 

0.64 

0.57 

-0.25 

7780.48 

Ba  i 

9216  - 22065 

0.39 

0.36 

-0.45 

7839.57 

Ba  i 

24980  - 37732 

0.88 

0.81 

-0.09 

7905.75 

Ba  i 

13515  - 26160 

0.72 

0.67 

-0.17 

791 1.34 

Ba  i 

0 - 12637 

0.0027 

0.0026 

-2.59 

8210.24 

Ba  i 

18060  - 30237 

0.83 

0.84 

-0.08 

8559.95 

Ba  i 

1 1395  - 23074 

0.76 

0.84 

-0.08 

8860.98 

Ba  i 

12637  - 23919 

0.075 

0.089 

-1.05 

8914.99 

Ba  i 

12266  - 23480 

0.078 

0.093 

-1.03 
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Wavelength 

A 

Spectrum 

Energy  Levels 
K 

gA 

l()8/sec 

gf 

Log  gf 

2304.24 

Ba  u 

4874 

- 48259 

3.1 

0.25 

-0.60 

2335.27 

Ba  ll 

5675 

- 48484 

6.5 

0.53 

-0.27 

2347.58 

Ba  ii 

5675 

- 48259 

0.68 

0.056 

-1.25 

2528.51 

Ba  ii 

20262 

- 59799 

3.0 

0.29 

-0.54 

2634.78 

Ba  ii 

21952 

- 59895 

5.3 

0.55 

-0.26 

2771.36 

Ba  n 

21952 

- 58025 

0.88 

0.10 

-0.99 

3891.78 

Ba  ii 

20262 

- 45949 

15. 

3.3 

0.52 

4130.66 

Ba  u 

21952 

- 46155 

18. 

4.6 

0.66 

4166.00 

Ba  u 

21952 

- 45949 

2.2 

0.58 

-0.24 

4524.93 

Ba  ii 

20262 

- 42355 

0*57 

0.17 

-0.76 

4554.03 

Ba  ii 

0 

- 21952 

0.90 

0.28 

-0.55 

4899.97 

Ba  ii 

21952 

- 42355 

1.9 

0.68 

-0.17 

4934.09 

Ba  ii 

0 

- 20262 

0.19 

0.068 

-1.17 

5853.68 

Ba  ii 

4874 

- 21952 

0.050 

0.026 

-1.59 

6141.72 

Ba  ii 

5675 

- 21952 

0.38 

0.21 

-0.67 

6496.90 

Ba  u 

4874 

- 20262 

0.15 

0.094 

• 

-1.03 
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Wavelength  Spectrum  Energy  Levels 
A K 


2174.94 

Be  i 

21980 

- 67944 

2348.61 

Be  i 

0 

- 42565 

2494.56 

Be  i 

21979 

- 62055 

2494.73 

Be  i 

21982 

- 62055 

2650.47 

Be  i 

21980 

- 59698 

3321.01 

Be  i 

21979 

- 52082 

3321.34 

Be  i 

21982 

- 52082 

4572.67 

Be  i 

42565 

- 64428 

8254.10 

Be  i 

42565 

- 54677 

gA 

108/sec 

gf 

Log  gf 

1.2 

0.085 

-1.07 

2.9 

0.24 

-0.61 

16. 

1.5 

0.17 

23. 

2.1 

0.33 

30. 

3.1 

0.50 

7.8 

1.3 

0.11 

13. 

2.1 

0.33 

5.5 

1.7 

0.23 

1.8 

1.8 

0.26 
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Wavelength  Spectrum 
A 

Energy'  Levels 
K. 

gA 

108/sec 

gf 

Log  gf 

3130.42 

Be  it 

0 - 31935 

68. 

10.0 

1.00 

3131.07 

Be  u 

0 - 31929 

45. 

6.7 

0.82 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

1953.89 

Bi  i 

0 - 51158 

2.9 

0.16 

-0.78 

1959.48 

Bi  i 

0 - 51019 

0.58 

0.033 

-1.48 

2021.21 

Bi  i 

0 - 49461 

1.0 

0.064 

-1.19 

2061.70 

Bi  i 

0 - 48489 

6.0 

0.38 

-0.42 

21 10.26 

Bi  i 

0 - 47371 

0.87 

0.058 

-1.24 

2133.63 

Bi  i 

11418  - 58272 

2.8 

0.19 

-0.72 

2228.25 

Bi  i 

0 - 44865 

0.14 

0.010 

-1.99 

2230.61 

Bi  i 

0 - 44817 

0.63 

0.047 

-1.33 

2276.58 

Bi  i 

0 - 43912 

0.18 

0.014 

-1.86 

2400.88 

Bi  i 

15437  - 57075 

4.5 

0.39 

-0.41 

2515.69 

Bi  i 

11418  - 51158 

0.54 

0.052 

-1.29 

2524.49 

Bi  i 

11418  - 51019 

1.5 

0.14 

-0.84 

2627.91 

Bi  i 

1 1418  - 49461 

12. 

1.2 

0.09 

2696.76 

Bi  i 

11418  - 48489 

4.0 

0.44 

-0.36 

2730.50 

Bi  i 

21660  - 58272 

7.2 

0.80 

-0.10 

2780.52 

Bi  i 

11418  - 47371 

4.1 

0.48 

-0.32 

2809.62 

Bi  i 

15437  - 51019 

3.3 

0.39 

-0.40 

2897.98 

Bi  i 

11418  - 45915 

32. 

4.0 

0.60 

2938.30 

Bi  i 

15437  - 49461 

61. 

7.8 

0.89 

2989.03 

Bi  i 

11418  - 44865 

17. 

2.3 

0.36 

2993.34 

Bi  i 

11418  - 44817 

4.2 

0.57 

-0.25 

3024.64 

Bi  i 

15437  - 48489 

38. 

5.3 

0.72 

3067.72 

Bi  i 

0 - 32588 

7.0 

0.99 

-0.00 

3076.66 

Bi  i 

11418  - 43912 

0.67 

0.095 

-1.02 

3397.21 

Bi  i 

15437  - 44865 

3.8 

0.66 

-0.18 

3510.85 

Bi  i 

15437  - 43912 

2.7 

0.51 

-0.30 

3596.11 

Bi  i 

21660  - 49461 

8.8 

1.7 

0.23 

4121.53 

Bi  i 

21660  - 45915 

1.6 

0.40 

-0.40 

4722.19 

Bi  i 

1 1418  - 32588 

0.18 

0.060 

—1 .22 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2398.56 

Ca  i 

0 

- 41679 

0.35 

0.030 

-1.52 

2721.64 

Ca  i 

0 

- 36732 

0.074 

0.0082 

-2.09 

2994.96 

Ca  i 

15158 

- 48538 

2.5 

0.33 

-0.48 

2997.31 

Ca  i 

15210 

- 48564 

1.4 

0.19 

-0.72 

2999.64 

Ca  i 

15210 

- 48538 

1.4 

0.19 

-0.72 

3000.86 

Ca  i 

15210 

- 48524 

1.4 

0.19 

-0.72 

3006.86 

Ca  i 

15316 

- 48564 

5.0 

0.67 

-0.17 

3009.20 

Ca  i 

15316 

- 48538 

2.1 

0.29 

-0.54 

3624.11 

Ca  i 

15158 

- 42743 

0.89 

0.18 

-0.76 

3630.75 

Ca  i 

15210 

- 42745 

1.8 

0.35 

-0.45 

3644.41 

Ca  i 

15316 

- 42747 

1.8 

0.36 

-0.45 

3948.90 

Ca  i 

15158 

- 40474 

0.12 

0.029 

-1.54 

3957.05 

Ca  i 

15210 

- 40474 

0.36 

0.084 

-1.07 

3973.71 

Ca  i 

15316 

- 40474 

1.4 

0.34 

-0.47 

4226.73 

Ca  i 

0 

- 23652 

1.0 

0.28 

-0.55 

4283.01 

Ca  i 

15210 

- 38552 

1.6 

0.43 

-0.37 

4289.36 

Ca  i 

15158 

- 38465 

1.4 

0.38 

-0.42 

4298.99 

Ca  i 

15210 

- 38465 

1.3 

0.35 

-0.46 

4302.53 

Ca  i 

15316 

- 38552 

7.1 

2.0 

0.30 

4307.74 

Ca  i 

15210 

- 38418 

1.6 

0.45 

-0.34 

4318.65 

Ca  i 

15316 

- 38465 

2.5 

0.71 

-0.15 

4425.44 

Ca  i 

15158 

- 37748 

1.6 

0.47 

-0.33 

4434.96 

Ca  i 

15210 

- 37752 

3.5 

1.0 

0.01 

4435.69 

Ca  i 

15210 

- 37748 

0.96 

0.28 

-0.55 

4454.78 

Ca  i 

15316 

- 37757 

7.5 

2.2 

0.35 

4455.89 

Ca  i 

15316 

- 37752 

0.97 

0.29 

-0.54 

4456.62 

Ca  i 

15316 

- 37748 

0.054 

0.016 

-1.80 

4526.94 

Ca  i 

21850 

- 43933 

0.50 

0.15 

-0.81 

4578.56 

Ca  i 

20335 

- 42170 

0.48 

0.15 

-0.82 

4581.40 

Ca  i 

20349 

- 42171 

0.96 

0.30 

-0.52 

4585.87 

Ca  i 

20371 

-42171 

1.5 

0.48 

-0.31 

4878.13 

Ca  i 

21850 

- 42344 

1.1 

0.38 

-0.42 

5041.62 

Ca  i 

21850 

- 41679 

1.1 

0.42 

—0.38 

5188.85 

Ca  i 

23652 

- 42919 

2.7 

1.1 

0.03 

5261.70 

Ca  i 

20335 

- 39335 

1.1 

0.45 

-0.34 

5262.25 

Ca  i 

20335 

- 39333 

1.3 

0.53 

-0.27 

5264.24 

Ca  i 

20349 

- 39340 

1.1 

0.45 

-0.34 

5265.56 

Ca  i 

20349 

- 39335 

2.8 

1.2 

0.06 

5270.28 

Ca  i 

20371 

- 39340 

4.8 

2.0 

0.30 

5349.47 

Ca  i 

21850 

- 40538 

2.3 

0.97 

-0.01 

5512.96 

Ca  i 

23652 

- 41786 

0.52 

0.24 

-0.63 

5581.97 

Ca  i 

20349 

- 38259 

0.93 

0.43 

-0.36 

5588.75 

Ca  i 

20371 

- 38259 

5.4 

2.5 

0.41 

5590.11 

Ca  i 

20335 

- 38219 

0.77 

0.36 

-0.44 

5594.45 

Ca  i 

20349 

- 38219 

2.8 

1.3 

0.1  I 

5598.47 

Ca  i 

20335 

-38192 

1.8 

0.86 

-0.07 

5601.26 

Ca  i 

20371 

- 38219 

0.92 

0.43 

-0.36 

5602.84 

Ca  i 

20349 

- 38192 

0.92 

0.43 

-0.37 

5857.46 

Ca  i 

23652 

- 40720 

3.6 

1.8 

0.27 

6102.72 

Ca  i 

15158 

- 31540 

0.43 

0.24 

-0.62 
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Wavelength 

A 

Spectrum 

Energy  Levels 
K 

gA 

1 ()8/sec 

gf 

Log  gf 

6122.22 

Ca  l 

15210 

- 31540 

1.2 

0.68 

-0.17 

6161.29 

Ca  i 

20349 

- 36575 

0.16 

0.091 

-1.04 

6162.17 

Ca  i 

15316 

- 31540 

1.8 

1.0 

0.01 

6163.76 

Ca  i 

20335 

- 36555 

0.16 

0.090 

-1.04 

6166.44 

Ca  i 

20335 

- 36548 

0.32 

0.18 

-0.74 

6169.05 

Ca  l 

20349 

- 36555 

0.37 

0.21 

-0.67 

6169.56 

Ca  i 

20371 

- 36575 

0.75 

0.43 

-0.37 

6439.07 

Ca  i 

2037 1 

- 35897 

3.2 

2.0 

0.30 

6449.81 

Ca  i 

20335 

- 35835 

0.81 

0.51 

-0.29 

6455.60 

Ca  i 

20349 

- 35835 

0.16 

0.099 

-1.00 

6462.57 

Ca  i 

20349 

- 35819 

3.2 

2.0 

0.30 

6471.66 

Ca  i 

20371 

- 35819 

0.36 

0.23 

-0.64 

6493.78 

Ca  i 

20335 

- 35730 

1.4 

0.89 

-0.05 

6499.65 

Ca  i 

20349 

- 35730 

0.35 

0.22 

-0.65 

6572.78 

Ca  l 

0 

- 15210 

0.0002 1 

0.00014 

-3.86 

6717.68 

Ca  i 

21850 

- 36732 

0.24 

0.16 

-0.78 

7148.15 

Ca  l 

21850 

- 35835 

0.95 

0.73 

-0.14 

7202.19 

Ca  i 

21850 

- 35730 

0.44 

0.34 

-0.46 

7326.15 

Ca  i 

23652 

- 37298 

0.47 

0.37 

-0.43 
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Wavelength  Spectrum  Energy  Levels 
A K 


3158.87 

Ca  ii 

25192 

- 56839 

3179.33 

Ca  ii 

25414 

- 56859 

3181.28 

Ca  ii 

25414 

- 56839 

3706.03 

Ca  ii 

25192 

- 52167 

3736.90 

Ca  ii 

25414 

- 52167 

3933.67 

Ca  ii 

0 

—'25414 

3968.47 

Ca  ii 

0 

- 25192 

8498.02 

Ca  ii 

13650 

- 25414 

8542.09 

Ca  ii 

13711 

- 25414 

8662.14 

Ca  ii 

13650 

- 25192 

gA 

108/sec 

gf 

Log  gf 

6.9 

1.0 

0.02 

17. 

2.7 

0.42 

3.1 

0.48 

-0.32 

2.9 

0.60 

-0.22 

3.7 

0.77 

-0.11 

0.91 

0.21 

-0.68 

0.45 

0.11 

-0.97 

0.0056 

0.0061 

-2.22 

0.047 

0.051 

-1.29 

0.025 

0.028 

-1.56 
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Wavelength 

A 

Spectrum 

Energy  Levels 
K 

gA 

108/sec 

gf 

Log  gf 

2267.47 

Cd  l 

30656 

- 74745 

0.33 

0.025 

-1.60 

2288.02 

Cd  i 

0 

- 43692 

12. 

0.92 

-0.04 

2306.61 

Cd  i 

30656 

- 73996 

1.3 

0.11 

-0.98 

2329.28 

Cd  i 

31827 

- 74745 

1.3 

0.11 

-0.96 

2836.91 

Cd  l 

301 14 

- 65354 

0.87 

0.10 

-0.98 

2880.77 

Cd  i 

30656 

- 65359 

1.4 

0.18 

-0.76 

2881.23 

Cd  i 

30656 

- 65354 

0.35 

0.044 

-1.36 

2980.63 

Cd  t 

31827 

- 65367 

2.9 

0.39 

-0.41 

3133.17 

Cd  l 

30656 

- 62563 

0.87 

0.13 

-0.89 

3261.06 

Cd  i 

0 

- 30656 

0.0090 

0.0014 

-2.84 

3403.65 

Cd  t 

30114 

- 59486 

13. 

2.2 

0.35 

3466.20 

Cd  l 

30656 

- 59498 

41. 

1.4 

0.87 

3467.66 

Cd  l 

30656 

- 59486 

13. 

2.4 

0.37 

3610.51 

Cd  t 

31827 

- 59516 

62. 

12. 

1.08 

3612.88 

Cd  I 

31827 

- 59498 

12. 

2.3 

0.37 

3614.45 

Cd  i 

31827 

- 59486 

1.2 

0.23 

-0.63 

4678.16 

Cd  i 

301 14 

- 51484 

8.0 

2.6 

0.42 

4799.92 

Cd  i 

30656 

- 51484 

14. 

4.9 

0.69 

5085.82 

Cd  i 

31827 

- 51484 

30. 

12. 

1.07 

6438.47 

Cd  I 

43692 

- 59220 

7.8 

4.8 

0.69 
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Wavelength  Spectrum  Energy  Levels 
A K 


2144.38 

Cd  ii 

0 

- 46619 

2265.02 

Cd  ii 

0 

- 44136 

2312.84 

Cd  ii 

46619 

- 89844 

2572.93 

Cd  ii 

44136 

- 82991 

gA 

108/sec 

gf 

Log  gf 

106. 

7.3 

0.86 

99. 

7.7 

0.88 

60. 

4.8 

0.68 

95. 

9.5 

0.98 
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Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

k 

108/sec 

2519.02 

Ce  ii 

988 

— 

40674 

2.0 

0.19 

-0.71 

2592.34 

Ce  n 

2635 

- 

41198 

1.6 

0.16 

-0.79 

2666.50 

Ce  ii 

3594 

— 

41085 

4.9 

0.52 

-0.29 

2673.07 

Ce  ii 

1410 

- 

38810 

1.7 

0.18 

-0.74 

2682.73 

Ce  n 

3594 

— 

40858 

3.8 

0.41 

-0.39 

2695.96 

Ce  n 

4911 

_ 

41992 

16. 

1.7 

0.24 

2706.88 

Ce  n 

4266 

- 

41198 

8.5 

0.93 

-0.03 

2708.13 

Ce  n 

5119 

- 

42034 

3.2 

0.35 

-0.45 

2709.41 

Ce  ii 

5676 

- 

42573 

3.8 

0.41 

-0.38 

2715.17 

Ce  n 

2581 

— 

39400 

4.6 

0.51 

-0.29 

2719.98 

Ce  n 

5819 

— 

42573 

3.8 

0.42 

-0.38 

2724.95 

Ce  ii 

2635 

- 

39322 

1.5 

0.17 

-0.77 

2729.16 

Ce  ii 

5943 

- 

42573 

3.1 

0.35 

-0.45 

2732.04 

Ce  ii 

4266 

- 

40858 

1.9 

0.22 

-0.66 

2750.89 

Ce  ii 

5651 

— 

41992 

8.6 

0.98 

-0.01 

2761.42 

Ce  ii 

0 

— 

36202 

2.5 

0.29 

-0.54 

2762.22 

Ce  u 

8403 

- 

44595 

16. 

1.8 

0.26 

2762.90 

Ce  n 

6390 

- 

42573 

3.8 

0.44 

—0.36 

2780.01 

Ce  ii 

2581 

- 

38542 

1.6 

0.19 

-0.72 

2781.89 

Ce  ii 

988 

— 

36924 

0.78 

0.091 

-1.04 

2781.99 

Ce  n 

6638 

— 

42573 

3.9 

0.45 

-0.35 

2810.18 

Ce  ii 

2563 

- 

38138 

1.1 

0.13 

-0.88 

2811.87 

Ce  ii 

2581 

- 

38134 

0.93 

0.11 

-0.96 

2814.81 

Ce  n 

6518 

- 

42034 

7.8 

0.93 

-0.03 

2814.96 

Ce  ii 

7059 

— 

42573 

6.5 

0.77 

-0.11 

2817.50 

Ce  ii 

5716 

— 

41198 

4.4 

0.53 

-0.28 

2830.90 

Ce  ii 

7259 

- 

42573 

29. 

3.5 

0.54 

2835.60 

Ce  n 

5943 

- 

41198 

3.1 

0.37 

-0.43 

2837.89 

Ce  ii 

6521 

- 

41748 

2.6 

0.31 

-0.50 

2839.36 

Ce  ii 

2596 

— 

37804 

1.0 

0.12 

-0.91 

2841.72 

Ce  ii 

8281 

— 

43461 

3.0 

0.37 

-0.44 

2842.52 

Ce  ii 

2635 

- 

37804 

0.85 

0.10 

-0.99 

2849.03 

Ce  ii 

3363 

- 

38453 

1.4 

0.18 

-0.76 

2854.67 

Ce  ii 

1874 

- 

36894 

1.9 

0.23 

-0.64 

2854.88 

Ce  ii 

2635 

— 

37652 

2.3 

0.28 

-0.55 

2855.45 

Ce  ii 

2642 

— 

37652 

1.2 

0.14 

-0.85 

2855.72 

Ce  ii 

2581 

- 

37588 

1.1 

0.14 

-0.86 

2859.52 

Ce  ii 

9634 

- 

44595 

7.0 

0.86 

-0.07 

2861.35 

Ce  ii 

988 

- 

35926 

0.36 

0.045 

-1.35 

2861.62 

Ce  ii 

2596 

— 

37531 

1.1 

0.14 

-0.86 

2862.79 

Ce  ii 

0 

_ 

34921 

0.61 

0.075 

-1.12 

2866.81 

Ce  ii 

4523 

- 

39395 

1.6 

0.20 

-0.70 

2871.08 

Ce  ii 

988 

- 

35808 

0.69 

0.085 

-1.07 

2871.63 

Ce  ii 

0 

- 

34813 

0.30 

0.037 

-1.44 

2880.64 

Ce  ii 

5969 

— 

40674 

4.7 

0.58 

-0.24 

2881.13 

Ce  ii 

7294 

— 

41992 

3.4 

0.42 

-0.38 

2882.61 

Ce  ii 

6518 

- 

41198 

5.4 

0.67 

-0.17 

2892.03 

Ce  ii 

4266 

- 

38833 

0.65 

0.082 

-1.09 

2892.15 

Ce  ii 

6518 

— 

41085 

1.2 

0.15 

-0.81 

2894.09 

Ce  ii 

4266 

- 

38810 

1.8 

0.23 

-0.63 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2894.22 

Ce  ii 

2382 

— 

36924 

1.4 

0.17 

-0.77 

2896.73 

Ce  ii 

2382 

— 

36894 

1.9 

0.24 

-0.62 

2908.42 

Ce  ii 

4460 

- 

38833 

4.2 

0.53 

-0.27 

2912.91 

Ce  ii 

10275 

— 

44595 

5.9 

0.76 

-0.12 

2915.56 

Ce  ii 

3363 

— 

37652 

0.84 

0.11 

-0.97 

2916.68 

Ce  ii 

4266 

_ 

38542 

1.5 

0.19 

-0.71 

2918.67 

Ce  ii 

2642 

— 

36894 

2.2 

0.28 

-0.56 

2918.78 

Ce  ii 

4202 

- 

38453 

0.84 

0.11 

-0.97 

2922.58 

Ce  ii 

4323 

- 

38529 

0.86 

0.11 

-0.96 

2925.19 

Ce  ii 

2880 

— 

37056 

1.7 

0.22 

-0.66 

2929.11 

Ce  ii 

4323 

— 

38453 

1.1 

0.14 

-0.87 

2934.35 

Ce  ii 

4460 

- 

38529 

0.87 

0.11 

-0.95 

2940.79 

Ce  ii 

3594 

- 

37588 

1.2 

0.15 

-0.82 

2955.60 

Ce  ii 

7259 

— 

41083 

3.1 

0.41 

-0.39 

2955.94 

Ce  ii 

2382 

— 

36202 

2.3 

0.30 

-0.53 

2956.71 

Ce  ii 

0 

— 

33812 

0.29 

0.038 

-1.42 

2964.80 

Ce  ii 

5676 

— 

39395 

5.0 

0.66 

-0.18 

2965.27 

Ce  ii 

5119 

— 

38833 

3.3 

0.44 

-0.36 

2970.32 

Ce  ii 

3996 

- 

37652 

1.2 

0.16 

-0.80 

2972.58 

Ce  ii 

4911 

— 

38542 

3.5 

0.47 

-0.33 

2974.61 

Ce  ii 

4845 

— 

38453 

1.7 

0.23 

-0.64 

2976.91 

Ce  ii 

4266 

- 

37849 

12. 

1.5 

0.19 

2977.46 

Ce  ii 

5819 

- 

39395 

6.7 

0.89 

-0.05 

2981.91 

Ce  ii 

4323 

— 

37849 

2.5 

0.34 

-0.47 

2984.56 

Ce  ii 

2642 

— 

36138 

0.90 

0.12 

-0.92 

2985.82 

Ce  ii 

4323 

— 

37804 

2.9 

0.38 

-0.42 

2986.67 

Ce  ii 

1874 

- 

35346 

0.36 

0.048 

-1.32 

2990.87 

Ce  ii 

2382 

- 

35808 

4.1 

0.55 

-0.26 

2994.42 

Ce  ii 

4266 

- 

37652 

3.1 

0.42 

-0.38 

2995.64 

Ce  ii 

5437 

— 

38810 

12. 

1.7 

0.22 

2998.77 

Ce  ii 

4511 

— 

37849 

1.5 

0.20 

-0.71 

2999.43 

Ce  ii 

3594 

— 

36924 

0.98 

0.13 

-0.88 

3000.07 

Ce  ii 

2880 

- 

36202 

1.4 

0.19 

-0.73 

3002.14 

Ce  ii 

3594 

- 

36894 

3.6 

0.49 

-0.31 

3002.75 

Ce  ii 

4511 

— 

37804 

5.4 

0.73 

-0.14 

3003.56 

Ce  ii 

2642 

_ 

35926 

2.1 

0.29 

-0.54 

3008.13 

Ce  ii 

6638 

— 

39872 

4.5 

0.62 

-0.21 

3008.79 

Ce  ii 

2581 

— 

35808 

6.6 

0.89 

-0.05 

3011.88 

Ce  ii 

4460 

— 

37652 

1.4 

0.19 

-0.72 

3017.20 

Ce  ii 

5676 

— 

38810 

14. 

2.0 

0.30 

3020.88 

Ce  ii 

5716 

_ 

38810 

2.9 

0.40 

-0.40 

3021.04 

Ce  ii 

5437 

- 

38529 

1.8 

0.24 

-0.61 

3023.43 

Ce  ii 

4523 

— 

37588 

1.7 

0.23 

-0.63 

3026.62 

Ce  ii 

4202 

- 

37232 

0.93 

0.13 

-0.89 

3027.63 

Ce  ii 

4323 

— 

37342 

0.64 

0.088 

-1.06 

3028.96 

Ce  ii 

6390 

_ 

39395 

2.9 

0.39 

-0.41 

3030.31 

Ce  ii 

5819 

- 

38810 

6.8 

0.93 

-0.03 

3032.73 

Ce  ii 

2382 

- 

35346 

0.55 

0.075 

-1.12 

3033.12 

Ce  ii 

4845 

- 

37804 

2.2 

0.30 

-0.52 

3037.73 

Ce  ii 

4323 

- 

37232 

5.3 

0.73 

-0.14 
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Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

1 08/sec 

3039.51 

Ce  ti 

565  1 

— 

38542 

1.6 

0.22 

-0.66 

3044.40 

Ce  it 

5011 

— 

37849 

1.3 

0.18 

-0.74 

3046.71 

Ce  it 

5716 

- 

38529 

2.2 

0.31 

-0.50 

3051.98 

Ce  it 

4323 

- 

37079 

4.8 

0.67 

-0.18 

3055.24 

Ce  it 

4511 

— 

37232 

8.7 

1.2 

0.09 

3056.78 

Ce  it 

2642 

— 

35346 

4.8 

0.67 

-0.17 

3058.55 

Ce  n 

5119 

- 

37804 

1.3 

0.18 

-0.74 

3059.74 

Ce  n 

4523 

- 

37196 

0.62 

0.087 

-1.06 

3063.01 

Ce  u 

7234 

- 

39872 

36. 

5.1 

0.71 

3068.68 

Ce  li 

4266 

— 

36844 

1.4 

0.20 

-0.70 

3069.64 

Ce  ii 

4511 

— 

37079 

2.1 

0.30 

-0.53 

3071.1 1 

Ce  ii 

1874 

— 

34426 

0.85 

0.12 

-0.92 

3071.62 

Ce  ii 

2382 

- 

34929 

1.1 

0.16 

-0.79 

3072.39 

Ce  ii 

2382 

- 

34921 

0.65 

0.093 

-1.03 

3072.89 

Ce  ii 

5119 

— 

37652 

2.8 

0.40 

-0.40 

3076.25 

Ce  ii 

4845 

— 

37342 

1.1 

0.16 

-0.79 

3077.33 

Ce  ii 

565 1 

- 

38138 

2.0 

0.29 

-0.54 

3079.64 

Ce  ii 

5676 

- 

38138 

3.3 

0.46 

-0.33 

3079.91 

Ce  n 

1874 

- 

34333 

0.97 

0.14 

-0.86 

3082.30 

Ce  u 

3704 

— 

36138 

1.9 

0.26 

-0.58 

3083.67 

Ce  ii 

6390 

— 

38810 

13. 

1.8 

0.26 

3084.44 

Ce  ii 

5437 

- 

37849 

7.5 

1.1 

0.03 

3090.37 

Ce  ii 

7523 

— 

39872 

11. 

1.5 

0.18 

3090.52 

Ce  ii 

2581 

- 

34929 

0.99 

0.14 

-0.85 

3091.29 

Ce  ii 

2581 

— 

34921 

0.82 

0.12 

-0.93 

3095.59 

Ce  ii 

5675 

— 

37971 

1.4 

0.20 

-0.71 

3096.50 

Ce  ii 

491 1 

— 

37196 

4.4 

0.63 

-0.20 

3096.88 

Ce  ii 

1874 

- 

34155 

0.66 

0.096 

-1.02 

3102.56 

Ce  ii 

3704 

- 

35926 

0.77 

0.11 

-0.95 

3103.38 

Ce  ii 

3594 

— 

35808 

6.4 

0.92 

-0.04 

3104.01 

Ce  ii 

3996 

— 

36202 

1.7 

0.24 

-0.62 

3107.47 

Ce  ii 

6638 

- 

38810 

7.9 

1.1 

0.06 

3108.96 

Ce  ii 

8928 

- 

41083 

7.5 

1.1 

0.04 

3110.28 

Ce  ii 

3996 

- 

36138 

6.1 

0.88 

-0.05 

3111.17 

Ce  ii 

2635 

— 

34768 

3.8 

0.55 

-0.26 

3114.05 

Ce  ii 

1874 

— 

33977 

0.44 

0.065 

-1.19 

3123.57 

Ce  ii 

4511 

- 

36517 

0.91 

0.13 

-0.87 

3127.53 

Ce  ii 

3594 

- 

35559 

3.6 

0.53 

-0.28 

3130.33 

Ce  ii 

4266 

- 

36202 

4.3 

0.63 

-0.20 

3130.87 

Ce  ii 

0 

— 

31931 

1.6 

0.23 

-0.63 

3132.59 

Ce  ii 

2382 

— 

34295 

1.8 

0.27 

-0.57 

3133.33 

Ce  ii 

5943 

— 

37849 

5.7 

0.84 

-0.07 

3136.72 

Ce  ii 

4266 

- 

36138 

3.5 

0.52 

-0.28 

3137.60 

Ce  ii 

3363 

— 

35226 

1.6 

0.24 

-0.62 

3138.30 

Ce  ii 

3704 

— 

35559 

0.80 

0.12 

-0.93 

3142.31 

Ce  ii 

988 

— 

32802 

0.83 

0.12 

-0.91 

3144.60 

Ce  ii 

2635 

— 

34426 

2.6 

0.39 

-0.41 

3145.28 

Ce  ii 

2642 

— 

34426 

3.8 

0.56 

-0.25 

3146.23 

Ce  ii 

5119 

— 

36894 

1.2 

0.17 

-0.76 

3146.41 

Ce  ii 

2382 

- 

34155 

3.5 

0.52 

-0.28 

23 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3148.46 

Ce  ii 

3594 

- 35346 

1.7 

0.25 

-0.60 

3148.65 

Ce  ii 

7059 

- 38810 

3.0 

0.45 

-0.35 

3149.43 

Ce  ii 

4460 

- 36202 

0.96 

0.14 

-0.84 

3151.13 

Ce  ii 

5119 

- 36844 

2.0 

0.30 

-0.52 

3154.51 

Ce  ii 

2642 

- 34333 

1.7 

0.26 

-0.59 

3155.69 

Ce  ii 

4523 

- 36202 

7.2 

1.1 

0.03 

3164.15 

Ce  ii 

2382 

- 33977 

3.4 

0.50 

-0.30 

3166.24 

Ce  ii 

2581 

- 34155 

1.8 

0.27 

-0.58 

3166.61 

Ce  ii 

2596 

- 34166 

1.2 

0.18 

-0.73 

3167.23 

Ce  ii 

9634 

- 41198 

4.0 

0.60 

-0.22 

3167.32 

Ce  ii 

3996 

- 35559 

0.81 

0.12 

-0.92 

3169.18 

Ce  ii 

5651 

- 37196 

8.3 

1.3 

0.10 

3171.61 

Ce  ii 

2635 

- 34155 

3.5 

0.53 

-0.27 

3172.30 

Ce  ii 

2642 

- 34155 

0.54 

0.082 

-1.09 

3176.80 

Ce  ii 

8403 

- 39872 

8.2 

1.2 

0.09 

3177.14 

Ce  ii 

4460 

- 35926 

0.90 

0.14 

-0.87 

3178.75 

Ce  ii 

3363 

- 34813 

0.66 

0.100 

-1.00 

3180.82 

Ce  ii 

2382 

- 33812 

0.50 

0.075 

-1.12 

3183.52 

Ce  ii 

4523 

- 35926 

9.9 

1.5 

0.18 

3184.21 

Ce  ii 

2581 

- 33977 

0.91 

0.14 

-0.86 

3186.13 

Ce  ii 

5819 

- 37196 

7.1 

1.1 

0.03 

3188.79 

Ce  ii 

3996 

- 35346 

3.1 

0.47 

-0.33 

3189.64 

Ce  ii 

2635 

- 33977 

1.2 

0.18 

-0.75 

3190.34 

Ce  ii 

2642 

- 33977 

2.3 

0.36 

-0.45 

3194.83 

Ce  ii 

4911 

- 36202 

16. 

2.4 

0.39 

3195.94 

Ce  ii 

2596 

- 33876 

0.51 

0.078 

-1.11 

3199.28 

Ce  ii 

5676 

- 36924 

5.4 

0.83 

-0.08 

3200.52 

Ce  ii 

4323 

- 35559 

0.82 

0.13 

-0.90 

3201.71 

Ce  ii 

6913 

- 38138 

38. 

5.9 

0.77 

3205.96 

Ce  ii 

7012 

- 38195 

3.9 

0.60 

-0.22 

3210.95 

Ce  ii 

6518 

- 37652 

3.3 

0.51 

-0.29 

3218.38 

Ce  ii 

3363 

- 34426 

2.7 

0.42 

-0.38 

3218.94 

Ce  ii 

6913 

- 37971 

26. 

4.1 

0.61 

3221.17 

Ce  ii 

4523 

- 35559 

16. 

2.6 

0.41 

3222.41 

Ce  ii 

4202 

- 35226 

0.75 

0.12 

-0.93 

3223.37 

Ce  ii 

7818 

- 38833 

2.1 

0.32 

-0.49 

3225.67 

Ce  ii 

8403 

- 39395 

18. 

2.8 

0.45 

3227.11 

Ce  II 

2596 

- 33574 

7.6 

1.2 

0.08 

3229.12 

Ce  ii 

4266 

- 35226 

1.7 

0.26 

-0.58 

3229.36 

Ce  ii 

2596 

- 33553 

2.6 

0.40 

-0.40 

3230.08 

Ce  ii 

988 

- 31938 

0.30 

0.046 

-1.33 

3231.24 

Ce  ii 

3996 

- 34934 

7.6 

1.2 

0.08 

3233.44 

Ce  ii 

2635 

- 33553 

1.5 

0.24 

-0.62 

3234.16 

Ce  ii 

2642 

- 33553 

7.6 

1.2 

0.08 

3234.89 

Ce  ii 

7234 

- 38138 

13. 

2.0 

0.30 

3235.67 

Ce  ii 

4911 

- 35808 

1.5 

0.24 

-0.61 

3236.74 

Ce  ii 

4460 

- 35346 

7.0 

1.1 

0.04 

3243.37 

Ce  ii 

4523 

- 35346 

7.0 

1.1 

0.04 

3245.17 

Ce  ii 

4460 

- 35266 

1.7 

0.27 

-0.57 

3246.67 

Ce  ii 

3363 

- 34155 

2.5 

0.40 

-0.40 

24 


Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

A 

K 

1 08/sec 

3249.19 

Ce  it 

2642 

— 

33410 

1.0 

0.16 

3249.43 

Ce  ii 

4460 

— 

35226 

0.75 

0.12 

3252.48 

Ce  u 

7234 

- 

37971 

5.3 

0.85 

3254.01 

Ce  u 

3704 

- 

34426 

2.0 

0.31 

3258.87 

Ce  u 

7294 

— 

37971 

3.7 

0.59 

3260.98 

Ce  n 

8176 

— 

38833 

9.4 

1.5 

3263.45 

Ce  ii 

8176 

- 

38810 

6.8 

1.1 

3263.88 

Ce  n 

3704 

- 

34333 

2.7 

0.42 

3265.42 

Ce  n 

7523 

- 

38138 

1.7 

0.28 

3271.15 

Ce  ii 

3594 

— 

34155 

1.3 

0.20 

3271.55 

Ce  n 

6638 

— 

37196 

3.0 

0.48 

3272.25 

Ce  n 

5651 

- 

36202 

23. 

3.6 

3274.86 

Ce  ii 

5676 

- 

36202 

7.5 

1.2 

3276.25 

Ce  u 

2635 

- 

33149 

1.4 

0.22 

3279.01 

Ce  ii 

5437 

— 

35926 

3.0 

0.49 

3279.84 

Ce  n 

2382 

— 

32863 

1.8 

0.28 

3280.49 

Ce  ii 

4460 

- 

34934 

1.2 

0.20 

3283.35 

Ce  ii 

7523 

- 

37971 

3.7 

0.60 

3283.68 

Ce  ii 

2635 

- 

33080 

0.62 

0.10 

3284.22 

Ce  n 

5119 

— 

35559 

0.84 

0.14 

3285.22 

Ce  ii 

3996 

— 

34426 

4.6 

0.74 

3286.03 

Ce  n 

4511 

— 

34934 

1.6 

0.26 

3290.34 

Ce  ii 

3594 

- 

33977 

1.2 

0.20 

3290.58 

Ce  ii 

4845 

- 

35226 

0.76 

0.12 

3293.59 

Ce  ii 

4460 

— 

34813 

0.68 

0.1 1 

3295.29 

Ce  ii 

3996 

_ 

34333 

3.3 

0.53 

3296.19 

Ce  ii 

7259 

- 

37588 

4.8 

0.79 

3296.88 

Ce  ii 

6521 

- 

36844 

5.4 

0.89 

3300.15 

Ce  ii 

5819 

- 

36112 

4.9 

0.80 

3304.84 

Ce  ii 

5676 

— 

35926 

5.1 

0.84 

3306.63 

Ce  ii 

5969 

— 

36202 

3.3 

0.54 

3307.23 

Ce  ii 

2635 

- 

32863 

1.3 

0.21 

3308.02 

Ce  ii 

2581 

— 

32802 

2.1 

0.35 

3309.27 

Ce  ii 

5716 

- 

35926 

2.1 

0.35 

3311.50 

Ce  ii 

3363 

— 

33553 

1.6 

0.26 

3312.22 

Ce  ii 

8897 

— 

39079 

10. 

1.7 

3313.30 

Ce  ii 

5965 

— 

36138 

1.5 

0.25 

3314.04 

Ce  ii 

0 

- 

30166 

0.42 

0.068 

3314.72 

Ce  ii 

3996 

- 

34155 

3.1 

0.52 

3317.80 

Ce  ii 

5676 

— 

35808 

4.1 

0.67 

3318.96 

Ce  ii 

5437 

— 

35559 

2.5 

0.42 

3320.42 

Ce  ii 

3704 

- 

33812 

0.52 

0.086 

3325.33 

Ce  ii 

8131 

— 

38195 

7.1 

1.2 

3327.66 

Ce  ii 

2596 

- 

32638 

0.37 

0.062 

3327.90 

Ce  ii 

5676 

— 

35716 

1.3 

0.22 

3329.00 

Ce  ii 

4737 

— 

34768 

2.2 

0.37 

3331.22 

Ce  ii 

4323 

- 

34333 

0.60 

0.10 

3333.04 

Ce  ii 

0 

— 

29994 

0.40 

0.066 

3333.66 

Ce  ii 

5819 

- 

35808 

2.1 

0.34 

3334.46 

Ce  ii 

10058 

- 

40040 

14. 

2.3 

Log  gf 


-0.79 

-0.92 

-0.07 

-0.51 

-0.23 

0.18 

0.03 

-0.37 

-0.56 

-0.69 

-0.32 

0.56 

0.08 

-0.65 

-0.31 

-0.55 

-0.70 

-0.22 

-1.00 

-0.87 

-0.13 

-0.59 

-0.71 

-0.91 

-0.96 

-0.27 

-0.10 

-0.05 

-0.09 

-0.07 

-0.27 

-0.68 

-0.46 

-0.46 

-0.59 

0.23 

-0.61 

-1.16 

-0.29 

-0.17 

-0.38 

-1.07 

0.07 

-1.21 

-0.66 

-0.44 

-1.00 

-1.18 

-0.47 

0.35 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3339.51 

Ce  ii 

2382 

- 32318 

0.77 

0.13 

-0.89 

3340.89 

Ce  ii 

5011 

- 34934 

1.3 

0.21 

-0.68 

3341.87 

Ce  ii 

4511 

- 34426 

3.4 

0.57 

-0.24 

3343.86 

Ce  ii 

5819 

- 35716 

6.7 

1.1 

0.05 

3344.76 

Ce  ii 

4266 

- 34155 

5.7 

0.96 

-0.02 

3346.52 

Ce  ii 

4460 

- 34333 

1.4 

0.23 

-0.64 

3349.97 

Ce  ii 

5716 

- 35559 

2.8 

0.47 

-0.33 

3352.28 

Ce  ii 

4511 

- 34333 

1.4 

0.23 

-0.64 

3352.94 

Ce  ii 

3594 

- 33410 

1.9 

0.31 

-0.50 

3353.33 

Ce  ii 

6390 

- 36202 

1.8 

0.30 

-0.52 

3355.02 

Ce  ii 

1410 

- 31208 

1.1 

0.19 

-0.72 

3356.41 

Ce  ii 

3363 

- 33149 

1.7 

0.29 

-0.53 

3357.22 

Ce  ii 

4266 

- 34044 

3.1 

0.52 

-0.28 

3360.54 

Ce  ii 

11310 

- 41059 

18. 

3.1 

0.49 

3361.76 

Ce  ii 

3794 

- 33531 

1.9 

0.33 

-0.48 

3364.35 

Ce  ii 

988 

- 30703 

0.49 

0.083 

-1.08 

3366.55 

Ce  ii 

4460 

- 34155 

3.2 

0.54 

-0.27 

3368.69 

Ce  ii 

2642 

- 32318 

0.43 

0.073 

-1.13 

3371.17 

Ce  ii 

4511 

- 34166 

2.6 

0.45 

-0.35 

3373.46 

Ce  ii 

2563 

- 32198 

1.5 

0.26 

-0.59 

3373.73 

Ce  ii 

4523 

- 34155 

2.6 

0.45 

-0.35 

3375.78 

Ce  ii 

8928 

- 38542 

3.5 

0.60 

-0.22 

3377.13 

Ce  ii 

4911 

- 34514 

7.1 

1.2 

0.08 

3379.17 

Ce  ii 

4460 

- 34044 

1.8 

0.31 

-0.50 

3381.49 

Ce  ii 

6638 

- 36202 

2.3 

0.40 

-0.40 

3383.69 

Ce  ii 

4266 

- 33811 

2.4 

0.41 

-0.39 

3387.78 

Ce  ii 

5716 

- 35226 

1.4 

0.24 

-0.63 

3390.52 

Ce  ii 

3594 

- 33080 

0.97 

0.17 

-0.78 

3393.92 

Ce  ii 

4204 

- 33660 

1.1 

0.20 

-0.71 

3394.14 

Ce  ii 

4523 

- 33977 

0.83 

0.14 

-0.84 

3396.72 

Ce  ii 

3746 

- 33177 

0.39 

0.067 

-1.17 

3400.25 

Ce  ii 

7523 

- 36924 

1.3 

0.22 

-0.66 

3403.60 

Ce  ii 

4202 

- 33574 

0.87 

0.15 

-0.82 

3404.91 

Ce  ii 

1874 

- 31235 

1.2 

0.20 

-0.70 

3405.98 

Ce  ii 

4460 

- 33812 

2.9 

0.51 

-0.29 

3407.24 

Ce  ii 

11743 

- 41083 

4.1 

0.72 

-0.14 

3416.56 

Ce  ii 

5965 

- 35226 

1.6 

0.28 

-0.56 

3416.86 

Ce  ii 

988 

- 30246 

0.63 

0.11 

-0.96 

3417.45 

Ce  ii 

5676 

- 34929 

4.7 

0.83 

-0.08 

3417.90 

Ce  ii 

8403 

- 37652 

2.8 

0.48 

-0.32 

3420.18 

Ce  ii 

4323 

- 33553 

1.6 

0.28 

-0.55 

3422.51 

Ce  ii 

8928 

- 38138 

3.2 

0.56 

-0.26 

3422.71 

Ce  ii 

3594 

- 32802 

5.5 

0.97 

-0.01 

3423.85 

Ce  ii 

9634 

- 38833 

5.5 

0.97 

-0.0 1 

3425.34 

Ce  ii 

2382 

- 31568 

0.50 

0.087 

-1.06 

3425.94 

Ce  ii 

7713 

- 36894 

1.9 

0.34 

-0.47 

3426.21 

Ce  ii 

988 

- 30166 

1.7 

0.30 

-0.52 

3426.58 

Ce  ii 

2563 

- 31738 

0.52 

0.092 

-1.04 

3430.32 

Ce  ii 

7059 

- 36202 

3.1 

0.56 

-0.26 

3431.50 

Ce  ii 

4911 

- 34044 

0.86 

0.15 

-0.82 

26 


Wavelength 

A 

Spectrum 

Energy  Levels 
K 

gA 

108/sec 

gf 

Log  gf 

3433.09 

Ce  it 

10275 

— 

39395 

10. 

1.8 

0.26 

3439.83 

Ce  it 

4511 

- 

33574 

1.6 

0.29 

-0.54 

3441.21 

Ce  ii 

2880 

- 

31931 

2.1 

0.36 

-0.44 

3442.38 

Ce  ii 

4511 

- 

33SS3 

1.6 

0.29 

-0.54 

3442.96 

Ce  ii 

5119 

— 

34155 

0.89 

0.16 

-0.80 

3446.72 

Ce  u 

2563 

— 

31568 

0.57 

0.10 

-0.99 

3451.56 

Ce  n 

5965 

- 

34929 

1.3 

0.23 

-0.64 

3456.67 

Ce  u 

988 

- 

29909 

0.18 

0.032 

-1.49 

3456.77 

Ce  ii 

6638 

- 

35559 

2.0 

0.36 

-0.45 

3459.83 

Ce  n 

9634 

— 

38529 

3.6 

0.64 

-0.19 

3460.16 

Ce  ii 

2140 

— 

31033 

0.25 

0.044 

-1.35 

3461.34 

Ce  n 

4266 

- 

33149 

1.0 

0.18 

-0.74 

3461.79 

Ce  ii 

7259 

- 

36138 

1.0 

0.19 

-0.73 

3463.22 

Ce  ii 

7059 

- 

35926 

2.2 

0.40 

-0.40 

3463.76 

Ce  ii 

565 1 

— 

34514 

1.5 

0.27 

-0.57 

3464.21 

Ce  ii 

5119 

— 

33977 

2.3 

0.41 

-0.39 

3467.78 

Ce  ii 

1874 

- 

30703 

0.22 

0.041 

-1.39 

3468.11 

Ce  ti 

4323 

- 

33149 

J.O 

0.18 

-0.74 

3468.89 

Ce  ii 

988 

- 

29807 

0.31 

0.055 

-1.26 

3470.41 

Ce  n 

988 

— 

29794 

0.17 

0.031 

-1.50 

3474.22 

Ce  ii 

3363 

— 

32139 

0.59 

0.11 

-0.97 

3475.68 

Ce  ii 

1874 

- 

30637 

0.50 

0.090 

-1.04 

3476.84 

Ce  u 

10642 

- 

39395 

29. 

5.2 

0.72 

3477.45 

Ce  ii 

7059 

- 

35808 

1.7 

0.30 

-0.52 

3479.61 

Ce  ii 

0 

— 

28731 

0.29 

0.053 

-1.28 

3480.27 

Ce  ii 

0 

— 

28725 

0.42 

0.076 

-1.12 

3480.98 

Ce  ii 

12366 

- 

41085 

7.4 

1.3 

0.13 

3481.16 

Ce  ii 

5437 

- 

34155 

1.0 

0.19 

-0.72 

3482.14 

Ce  n 

3704 

- 

32413 

1.2 

0.22 

-0.67 

3482.35 

Ce  ii 

4845 

— 

33553 

2.8 

0.50 

-0.30 

3484.74 

Ce  ii 

2880 

— 

31568 

0.87 

0.16 

-0.80 

3485.05 

Ce  ii 

0 

- 

28686 

2.1 

0.38 

-0.42 

3488.55 

Ce  ii 

7059 

- 

35716 

3.7 

0.68 

-0.17 

3490.13 

Ce  ii 

5651 

— 

34295 

2.0 

0.37 

-0.43 

3493.1  1 

Ce  ii 

4460 

— 

33080 

0.89 

0.16 

-0.79 

3493.72 

Ce  ii 

3704 

— 

32318 

0.80 

0.15 

-0.83 

3495.01 

Ce  ii 

3594 

- 

32198 

0.60 

0.11 

-0.96 

3495.94 

Ce  ii 

4266 

- 

32863 

0.94 

0.17 

-0.76 

3496.33 

Ce  ii 

2642 

- 

31235 

0.46 

0.085 

-1.07 

3501.45 

Ce  ii 

1874 

— 

30425 

0.79 

0.14 

-0.84 

3506.25 

Ce  ii 

2563 

— 

31076 

0.25 

0.047 

-1.33 

3507.95 

Ce  ii 

1410 

- 

29909 

0.86 

0.16 

-0.80 

3508.47 

Ce  ii 

2581 

- 

31076 

0.51 

0.093 

-1.03 

3508.71 

Ce  ii 

12366 

- 

40858 

6.0 

1.1 

0.04 

3510.69 

Ce  ii 

5819 

— 

34295 

0.78 

0.14 

-0.84 

3513.79 

Ce  ii 

988 

— 

29439 

0.44 

0.081 

-1.09 

3517.38 

Ce  ii 

7294 

— 

35716 

13. 

2.4 

0.38 

3518.37 

Ce  ii 

10115 

— 

38529 

2.6 

0.48 

-0.32 

3519.08 

Ce  ii 

2635 

- 

31043 

0.88 

0.16 

-0.79 

3520.52 

Ce  ii 

1410 

- 

29807 

0.84 

0.16 

-0.81 

27 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3520.98 

Ce  ii 

5651 

- 34044 

0.59 

0.11 

-0.96 

3521.88 

Ce  ii 

4911 

- 33297 

3.6 

0.66 

-0.18 

3524.07 

Ce  ii 

5965 

- 34333 

1.3 

0.24 

-0.63 

3527.85 

Ce  ii 

0 

- 28338 

0.32 

0.060 

-1.22 

3528.05 

Ce  ii 

5819 

- 34155 

0.91 

0.17 

-0.77 

3529.04 

Ce  ii 

5716 

- 34044 

0.59 

0.11 

-0.96 

3530.02 

Ce  ii 

2382 

- 30703 

0.86 

0.16 

-0.79 

3530.95 

Ce  ii 

4737 

- 33050 

0.89 

0.17 

-0.78 

3531.59 

Ce  ii 

4737 

- 33045 

0.89 

0.17 

-0.78 

3532.61 

Ce  ii 

7259 

- 35559 

1.8 

0.34 

-0.47 

3532.88 

Ce  ii 

0 

- 28298 

0.23 

0.044 

-1.36 

3534.05 

Ce  ii 

4204 

- 32492 

5.2 

0.98 

-0.01 

3534.44 

Ce  ii 

7523 

- 35808 

3.4 

0.63 

-0.20 

3535.57 

Ce  ii 

2880 

- 31156 

0.52 

0.098 

-1.01 

3536.70 

Ce  ii 

10275 

- 38542 

5.2 

0.98 

-0.01 

3537.44 

Ce  ii 

5716 

- 33977 

1.4 

0.27 

-0.57 

3538.79 

Ce  ii 

6518 

- 34768 

1.1 

0.20 

-0.69 

3539.09 

Ce  ii 

2581 

- 30829 

4.2 

0.78 

-0.11 

3541.66 

Ce  ii 

3704 

- 31931 

0.32 

0.061 

-1.21 

3543.28 

Ce  ii 

9634 

- 37849 

3.4 

0.65 

-0.19 

3543.52 

Ce  ii 

5943 

- 34155 

0.61 

0.11 

-0.94 

3545.60 

Ce  ii 

2880 

- 31076 

1.2 

0.23 

-0.64 

3545.78 

Ce  ii 

2382 

- 30577 

0.83 

0.16 

-0.80 

3546.19 

Ce  ii 

1874 

- 30065 

1.2 

0.24 

-0.63 

3547.00 

Ce  ii 

4323 

- 32508 

1.3 

0.25 

-0.60 

3548.84 

Ce  ii 

9634 

- 37804 

2.6 

0.48 

-0.32 

3551.66 

Ce  ii 

3704 

- 31851 

0.88 

0.17 

-0.78 

3552.07 

Ce  ii 

3594 

- 31738 

0.39 

0.073 

-1.14 

3552.73 

Ce  ii 

2563 

- 30703 

1.3 

0.24 

-0.62 

3554.99 

Ce  ii 

2581 

- 30703 

2.2 

0.42 

-0.38 

3558.71 

Ce  ii 

5716 

- 33808 

0.48 

0.092 

-1.04 

3560.80 

Ce  ii 

5969 

- 34044 

16. 

3.1 

0.49 

3561.54 

Ce  ii 

4166 

- 32235 

0.36 

0.068 

-1.17 

3562.09 

Ce  ii 

4204 

- 32269 

0.72 

0.14 

-0.86 

3563.82 

Ce  ii 

4266 

- 32318 

0.91 

0.17 

-0.76 

3568.13 

Ce  ii 

9634 

- 37652 

4.5 

0.86 

-0.06 

3569.32 

Ce  ii 

5651 

- 33660 

1.1 

0.20 

-0.69 

3570.98 

Ce  ii 

2581 

- 30577 

0.22 

0.043 

-1.37 

3573.70 

Ce  ii 

3594 

- 31568 

0.59 

0.11 

-0.95 

3575.29 

Ce  ii 

8176 

- 36138 

1.1 

0.21 

-0.69 

3576.23 

Ce  ii 

1410 

- 29365 

0.76 

0.14 

-0.84 

3577.46 

Ce  ii 

3794 

- 31738 

7.4 

1.4 

0.15 

3580.56 

Ce  ii 

1874 

- 29794 

0.36 

0.069 

-1.16 

3583.66 

Ce  ii 

9634 

- 37531 

3.2 

0.61 

-0.21 

3584.34 

Ce  ii 

4911 

- 32802 

1.1 

0.20 

-0.69 

3586.75 

Ce  ii 

4266 

- 32139 

0.70 

0.13 

-0.87 

3587.22 

Ce  ii 

5943 

- 33812 

0.56 

0.1 1 

-0.97 

3587.64 

Ce  ii 

5943 

- 33808 

2.5 

0.49 

-0.31 

3588.13 

Ce  ii 

7059 

- 34921 

1.5 

0.30 

-0.53 

3588.43 

Ce  ii 

5437 

- 33297 

2.3 

0.44 

-0.35 
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Wavelength 

Spectru  m 

Energy  Levels 

pA 

gf 

Log  gf 

A 

K 

1 08/sec 

3590.60 

Ce  ii 

5969 

- 33812 

4.2 

0.81 

-0.09 

3594.61 

Ce  ii 

0 

- 27812 

0.15 

0.030 

-1.52 

3596.12 

Ce  u 

8403 

- 36202 

2.8 

0.53 

-0.27 

3596.73 

Ce  u 

4523 

- 32318 

0.37 

0.071 

-1.15 

3598.20 

Ce  n 

2382 

- 30166 

0.70 

0.14 

-0.87 

3599.97 

Ce  ii 

4737 

- 32508 

0.78 

0.15 

-0.82 

3600.54 

Ce  n 

6390 

- 34155 

2.3 

0.45 

-0.35 

3603.36 

Ce  ii 

5119 

- 32863 

0.64 

0.13 

-0.90 

3604.20 

Ce  u 

988 

- 28725 

0.47 

0.091 

-1.04 

3607.63 

Ce  u 

5437 

- 33149 

4.2 

0.82 

-0.09 

3609.69 

Ce  n 

7234 

- 34929 

9.6 

1.9 

0.28 

3610.91 

Ce  ii 

7341 

- 35027 

2.2 

0.43 

-0.37 

3611.34 

Ce  ii 

2563 

- 30246 

o!57 

0.1 1 

-0.96 

361 1.65 

Ce  ii 

7878 

- 35559 

0.92 

0.18 

-0.74 

3612.32 

Ce  ii 

4523 

- 32198 

0.71 

0.14 

-0.85 

3613.70 

Ce  ii 

4266 

- 31931 

3.1 

0.62 

-0.21 

3615.63 

Ce  n 

5924 

- 33574 

0.66 

0.13 

-0.89 

3616.20 

Ce  ii 

5651 

- 33297 

1.3 

0.26 

-0.58 

3618.58 

Ce  ii 

4511 

- 32139 

1.3 

0.26 

-0.59 

3619.92 

Ce  n 

2563 

- 30180 

0.30 

0.060 

-1.22 

3621.15 

Ce  ii 

5437 

- 33045 

0.45 

0.089 

-1.05 

3622.15 

Ce  ii 

6913 

- 34513 

6.9 

1.4 

0.13 

3622.44 

Ce  ii 

3363 

- 30962 

0.38 

0.075 

-1.13 

3623.84 

Ce  u 

6390 

- 33977 

12. 

2.3 

0.37 

3624.18 

Ce  ii 

2581 

- 30166 

0.61 

0.12 

-0.92 

3628.25 

Ce  ii 

2581 

- 30135 

0.40 

0.079 

-1.10 

3630.42 

Ce  ii 

101 15 

- 37652 

2.1 

0.41 

-0.38 

3631.19 

Ce  ii 

3704 

- 31235 

1.2 

0.24 

-0.61 

3632.1 1 

Ce  ii 

2642 

- 30166 

0.71 

0.14 

-0.85 

3633.40 

Ce  ii 

0 

- 27515 

0.096 

0.019 

-1.72 

3637.75 

Ce  ii 

3594 

- 31076 

0.52 

0.10 

-0.98 

3638.28 

Ce  n 

5819 

- 33297 

1.5 

0.29 

-0.53 

3640.69 

Ce  ii 

6518 

- 33977 

0.59 

0.12 

-0.93 

3644.29 

Ce  ii 

5716 

- 33149 

0.47 

0.094 

-1.03 

3645.23 

Ce  ii 

5437 

- 32863 

1.3 

0.26 

-0.59 

3645.45 

Ce  ii 

2642 

- 30065 

0.59 

0.12 

-0.93 

3646.97 

Ce  ii 

2382 

- 29794 

1.5 

0.29 

-0.53 

3647.75 

Ce  ii 

7523 

- 34929 

4.7 

0.93 

-0.03 

3647.95 

Ce  ii 

8403 

- 35808 

6.0 

1.2 

0.08 

3649.73 

Ce  ii 

4460 

- 31851 

0.33 

0.065 

-1.18 

3650.12 

Ce  ii 

2596 

- 29984 

0.39 

0.077 

-1.11 

3652.26 

Ce  ii 

11949 

- 39322 

4.0 

0.81 

-0.09 

3653.11 

Ce  ii 

2880 

- 30246 

2.0 

0.40 

-0.40 

3653.67 

Ce  ii 

3794 

- 31156 

4.0 

0.81 

-0.09 

3654.97 

Ce  ii 

2642 

- 29994 

1.4 

0.27 

-0.57 

3655.85 

Ce  ii 

2563 

- 29909 

7.6 

1.5 

0.18 

3658.26 

Ce  ii 

2581 

- 29909 

0.19 

0.038 

-1.42 

3659.23 

Ce  ii 

1410 

- 28731 

1.4 

0.27 

-0.56 

3659.97 

Ce  ii 

1410 

- 28725 

1.1 

0.22 

-0.66 

3660.16 

Ce  ii 

10275 

- 37588 

6.6 

1.3 

0.12 
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Wavelength  Spectrum  Energy  Levels  gA  gf 


A 


3660.64 

Ce  ii 

988 

3661.73 

Ce  ii 

4266 

3662.99 

Ce  ii 

4266 

3663.70 

Ce  ii 

4911 

3664.73 

Ce  ii 

5437 

3665.05 

Ce  ii 

3854 

3667.28 

Ce  ii 

5819 

3667.98 

Ce  ii 

2880 

3668.72 

Ce  ii 

0 

3671.94 

Ce  ii 

2581 

3672.79 

Ce  ii 

7294 

3673.64 

Ce  ii 

2581 

3674.05 

Ce  ii 

9634 

3676.16 

Ce  ii 

2596 

3679.16 

Ce  ii 

2635 

3679.42 

Ce  ii 

8176 

3680.08 

Ce  ii 

2642 

3680.85 

Ce  ii 

2635 

3681.38 

Ce  ii 

8403 

3682.08 

Ce  ii 

5651 

3687.80 

Ce  ii 

3594 

3688.66 

Ce  ii 

5943 

3689.16 

Ce  ii 

4460 

3693.42 

Ce  ii 

10275 

3693.71 

Ce  ii 

8281 

3694.91 

Ce  ii 

2382 

3696.12 

Ce  ii 

3996 

3697.66 

Ce  ii 

7259 

3698.13 

Ce  ii 

4202 

3698.36 

Ce  ii 

6521 

3698.66 

Ce  ii 

2880 

3699.92 

Ce  ii 

4911 

3702.79 

Ce  ii 

3704 

3704.98 

Ce  ii 

5819 

3706.94 

Ce  ii 

4202 

3707.39 

Ce  ii 

4166 

3709.29 

Ce  ii 

4204 

3709.93 

Ce  ii 

988 

3713.99 

Ce  ii 

988 

3715.47 

Ce  ii 

6390 

3716.37 

Ce  ii 

0 

3716.93 

Ce  ii 

7259 

3718.19 

Ce  ii 

1410 

3718.38 

Ce  ii 

4204 

3719.80 

Ce  ii 

2563 

3722.10 

Ce  ii 

5514 

3722.29 

Ce  ii 

2581 

3722.76 

Ce  ii 

2596 

3723.66 

Ce  ii 

4323 

3724.64 

Ce  ii 

5011 

K 

108/sec 

28298 

2.4 

0.48 

■ 31568 

0.91 

0.18 

■ 31559 

0.68 

0.14 

■ 32198 

0.72 

0.15 

■ 32717 

0.52 

0.11 

31131 

0.47 

0.095 

33080 

0.93 

0.19 

30135 

4.1 

0.82 

■ 27250 

0.31 

0.063 

■ 29807 

0.55 

0.11 

• 34514 

5.6 

1.1 

■ 29794 

0.74 

0.15 

36844 

2.7 

0.55 

29790 

0.37 

0.075 

■ 29807 

0.37 

0.075 

■ 35346 

4.4 

0.90 

29807 

0.74 

0.15 

29794 

0.18 

0.038 

35559 

3.8 

0.76 

• 32802 

1.7 

0.35 

30703 

0.96 

0.20 

33045 

0.69 

0.14 

31559 

0.30 

0.062 

• 37342 

3.1 

0.64 

35346 

0.89 

0.18 

29439 

1.0 

0.21 

■ 31043 

0.33 

0.068 

34295 

1.7 

0.34 

31235 

0.35 

0.071 

• 33553 

1.2 

0.25 

29909 

0.53 

0.11 

31931 

1.0 

0.21 

■ 30703 

0.60 

0.12 

32802 

2.0 

0.40 

31171 

0.62 

0.13 

31131 

0.47 

0.098 

31156 

5.8 

1.2 

27935 

2.3 

0.48 

27905 

0.1 1 

0.023 

33297 

1.3 

0.26 

26900 

2.3 

0.47 

34155 

1.4 

0.30 

28298 

1.0 

0.22 

31090 

2.3 

0.47 

29439 

0.72 

0.15 

32373 

0.48 

0.10 

29439 

0.51 

0.1  1 

29450 

0.38 

0.079 

31171 

0.24 

0.050 

31851 

1.0 

0.21 

Log  gf 


-0.32 

-0.74 

-0.86 

-0.84 

-0.98 

-1.02 

-0.73 

-0.09 

-1.20 

-0.95 

0.05 

-0.83 

-0.26 

-1.13 

-1.12 

-0.05 

-0.82 

-1.43 

-0.12 

-0.45 

-0.71 

-0.85 

-1.21 

-0.20 

-0.74 

-0.69 

-1.17 

-0.47 

-1.15 

-0.61 

-0.97 

-0.68 

-0.91 

-0.40 

-0.90 

-1.01 

0.08 

-0.32 

-1.65 

-0.59 

-0.33 

-0.53 

-0.67 

-0.32 

-0.83 

-1.00 

-0.98 

-1.10 

-1.30 

-0.68 


30 


Wavelength  Spectrum  Energy  Levels 
A k 


3725.68 

Ce  u 

5969 

- 

32802 

3726.96 

Ce  n 

988 

- 

27812 

3728.02 

Ce  li 

5676 

- 

32492 

3728.18 

Ce  n 

2635 

- 

29450 

3728.42 

Ce  u 

5456 

— 

32269 

3729.00 

Ce  u 

4266 

— 

31076 

3729.92 

Ce  n 

3363 

- 

30166 

3730.33 

Ce  ii 

11742 

- 

38542 

3731.88 

Ce  u 

8928 

— 

35716 

3732.46 

Ce  ii 

2382 

— 

29167 

3733.52 

Ce  n 

4266 

— 

31043 

3737.52 

Ce  ii 

4460 

— 

31208 

3737.74 

Ce  n 

6913 

— 

33660 

3740.13 

Ce  n 

10115 

- 

36844 

3741.01 

Ce  u 

2642 

— 

29365 

3741.73 

Ce  ii 

7259 

— 

33977 

3746.37 

Ce  n 

4523 

- 

31208 

3748.06 

Ce  n 

5819 

- 

32492 

3750.08 

Ce  n 

6638 

- 

33297 

3751.00 

Ce  n 

3594 

— 

30246 

3751.45 

Ce  ii 

10275 

— 

36924 

3751.76 

Ce  n 

2635 

- 

29281 

3752.34 

Ce  n 

5676 

- 

32318 

3753.77 

Ce  n 

12763 

- 

39395 

3755.43 

Ce  u 

3363 

— 

29984 

3755.72 

Ce  n 

5617 

— 

32235 

3757.22 

Ce  ii 

7818 

- 

34426 

3757.86 

Ce  ii 

2563 

- 

29167 

3760.40 

Ce  u 

2581 

- 

29167 

3760.69 

Ce  n 

4460 

— 

31043 

3762.98 

Ce  n 

7341 

— 

33908 

3763.61 

Ce  ii 

4266 

- 

30829 

3764.12 

Ce  n 

2880 

- 

29439 

3765.04 

Ce  ii 

4523 

- 

31076 

3765.89 

Ce  ii 

5651 

— 

32198 

3766.51 

Ce  ii 

3704 

— 

30246 

3768.00 

Ce  n 

4511 

- 

31043 

3768.76 

Ce  ii 

8403 

— 

34929 

3769.04 

Ce  ii 

1410 

- 

27935 

3769.94 

Ce  ii 

8403 

— 

34921 

3771.61 

Ce  ii 

4323 

— 

30829 

3772.65 

Ce  n 

5819 

- 

32318 

3773.21 

Ce  ii 

1410 

- 

27905 

3773.44 

Ce  ii 

5437 

- 

31931 

3776.61 

Ce  ii 

3594 

— 

30065 

3777.67 

Ce  ii 

1874 

— 

28338 

3779.61 

Ce  ii 

4511 

— 

30962 

3781.10 

Ce  ii 

5119 

— 

31559 

3781.62 

Ce  ii 

4266 

— 

30703 

3782.53 

Ce  ii 

3996 

- 

30425 

gA 

108/sec 

gf 

Log  gf 

3.7 

0.77 

-0.11 

0.37 

0.078 

-1.11 

4.0 

0.83 

-0.08 

0.38 

0.080 

-1.10 

6.1 

1.3 

0.1 1 

0.27 

0.056 

-1.25 

0.3  1 

0.065 

-1.19 

6.1 

1.3 

0.10 

2 2 

0.47 

-0.33 

031 

0.066 

-1.18 

0.80 

0.17 

-0.78 

0.63 

0.13 

-0.88 

1.8 

0.38 

-0.42 

2.1 

0.43 

-0.36 

0.25 

0.052 

-1.28 

0.92 

0.19 

-0.72 

0.35 

0.074 

-1.13 

2.6 

0.55 

-0.26 

1.8 

0.37 

-0.43 

0.64 

0.14 

-0.87 

7.0 

1.5 

0.17 

0.12 

0.026 

-1.59 

1.1 

0.22 

-0.65 

4.2 

0.90 

-0.05 

0.80 

0.17 

-0.77 

13 

0.28 

-0.56 

2.3 

0.48 

-0.32 

0.51 

0.11 

-0.96 

0.16 

0.034 

-1.47 

0.40 

0.085 

-1.07 

3.6 

0.77 

-0.11 

0.44 

0.094 

-1.03 

2.3 

0.50 

-0.30 

1.1 

0.23 

-0.64 

0.65 

0.14 

-0.86 

0.70 

0.15 

-0.83 

0.27 

0.057 

-1.24 

4.8 

1.0 

0.01 

0.22 

0.048 

-1.32 

2.6 

0.56 

-0.25 

1.5 

0.32 

-0.49 

0.48 

0.10 

-0.99' 

0.19 

0.042 

-1.38 

0.52 

0.11 

-0.96 

1.0 

0.22 

-0.66 

0.35 

0.074 

-1.13 

0.23 

0.049 

-1.31 

0.16 

0.033 

-1.48 

3.1 

0.66 

-0.18 

2.0 

0.44 

-0.36 
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\ 


Wavelength  Spectrum  Energy  Levels 
A K 


3783.04 

Ce  ii 

7234 

— 

33660 

3783.58 

Ce  ii 

5716 

- 

32139 

3786.63 

Ce  ii 

1410 

- 

27812 

3787.46 

Ce  ii 

11742 

- 

38138 

3787.57 

Ce  ii 

2635 

— 

29029 

3787.91 

Ce  ii 

988 

— 

27380 

3788.21 

Ce  ii 

4845 

- 

31235 

3788.75 

Ce  ii 

3794 

— 

30180 

3790.34 

Ce  ii 

5943 

- 

32318 

3791.69 

Ce  ii 

7294 

— 

33660 

3792.33 

Ce  ii 

3704 

— 

30065 

3793.52 

Ce  ii 

5965 

- 

32318 

3793.86 

Ce  ii 

7059 

- 

33410 

3794.68 

Ce  ii 

6518 

- 

32863 

3795.26 

Ce  ii 

3794 

— 

30135 

3796.67 

Ce  ii 

7713 

_ 

34044 

3799.04 

Ce  ii 

3594 

- 

29909 

3801.53 

Ce  ii 

7234 

- 

33531 

3803.10 

Ce  ii 

2880 

- 

29167 

3803.84 

Ce  ii 

12260 

— 

38542 

3804.16 

Ce  ii 

5651 

— 

31931 

3807.69 

Ce  ii 

5676 

- 

31931 

3808.12 

Ce  ii 

2382 

- 

28634 

3809.22 

Ce  ii 

4911 

- 

31156 

3809.50 

Ce  ii 

4460 

— 

30703 

3810.10 

Ce  ii 

3746 

— 

29984 

3810.90 

Ce  ii 

5965 

- 

32198 

3811.62 

Ce  ii 

11743 

- 

37971 

3812.21 

Ce  ii 

4737 

- 

30962 

3814.93 

Ce  ii 

3704 

— 

29909 

3815.01 

Ce  ii 

2140 

— 

28345 

3815.83 

Ce  ii 

6518 

- 

32717 

3816.31 

Ce  ii 

5943 

- 

32139 

3817.46 

Ce  ii 

4845 

— 

31033 

3818.69 

Ce  ii 

4523 

— 

30703 

3819.02 

Ce  ii 

4460 

— 

30637 

3821.27 

Ce  ii 

2563 

— 

28725 

3821.70 

Ce  ii 

4266 

- 

30425 

3823.70 

Ce  ii 

8281 

— 

34426 

3823.90 

Ce  ii 

2581 

— 

28725 

3827.21 

Ce  ii 

5437 

_ 

31559 

3829.69 

Ce  ii 

1410 

- 

27515 

3830.03 

Ce  ii 

6390 

- 

32492 

3830.56 

Ce  ii 

7713 

— 

33812 

3832.75 

Ce  ii 

2642 

— 

28725 

3834.56 

Ce  ii 

2563 

— 

28634 

3834.78 

Ce  ii 

3996 

— 

30065 

3835.75 

Ce  ii 

7234 

- 

33297 

3836.11 

Ce  ii 

1874 

- 

27935 

3837.21 

Ce  ii 

2581 

- 

28634 

gA 

108/sec 

gf 

Log  gf 

1.1 

0.24 

-0.62 

1.5 

0.32 

-0.50 

1.9 

0.41 

-0.39 

1.5 

0.32 

-0.49 

0.31 

0.066 

-1.18 

0.24 

0.052 

-1.29 

0.25 

0.054 

-1.27 

2.2 

0.48 

-0.32 

0.19 

0.042 

-1.38 

0.99 

0.21 

-0.67 

1.2 

0.27 

-0.58 

0.78 

0.17 

-0.78 

0.46 

0.100 

-1.00 

0.91 

0.20 

-0.71 

0.73 

0.16 

-0.80 

0.63 

0.14 

-0.86 

0.39 

0.085 

-1.07 

27. 

5.9 

0.77 

2.6 

0.56 

-0.25 

2.3 

0.49 

-0.31 

0.35 

0.076 

-1.12 

0.87 

0.19 

-0.72 

2.9 

0.64 

-0.20 

2.8 

0.61 

-0.21 

0.37 

0.081 

-1.09 

0.15 

0.033 

-1.48 

0.75 

0.16 

-0.78 

2.4 

0.52 

-0.28 

1.3 

0.29 

-0.54 

0.15 

0.032 

-1.49 

0.22 

0.049 

-1.31 

4.4 

0.95 

-0.02 

0.37 

0.081 

-1.09 

2.6 

0.56 

-0.25 

0.50 

0.11 

-0.97 

1.5 

0.32 

-0.50 

0.50 

0.11 

-0.96 

0.86 

0.19 

-0.73 

2.1 

0.47 

-0.33 

1.3 

0.30 

-0.53 

0.63 

0.14 

-0.86 

0.33 

0.072 

-1.14 

1.4 

0.32 

-0.50 

5.7 

1.2 

0.10 

0.28 

0.063 

-1.20 

1.4 

0.31 

-0.51 

0.36 

0.080 

-1.10 

0.52 

0.11 

-0.94 

0.63 

0.14 

-0.86 

0.31 

0.069 

-1.16 
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Wavelength 

A 

Spectrum 

Energy  Levels 
K 

gA 

108/sec 

gf 

Log  gf 

3838.54 

Ce  ii 

2642 

— 

28686 

3.2 

0.70 

-0.15 

3839.50 

Ce  n 

7259 

- 

33297 

1.3 

0.29 

-0.54 

3841.72 

Ce  ii 

10115 

- 

36138 

2.9 

0.64 

-0.19 

3842.05 

Ce  n 

7059 

- 

33080 

0.49 

0.1 1 

-0.97 

3843.77 

Ce  ii 

8804 

— 

34813 

3.2 

0.70 

-0.15 

3845.28 

Ce  ii 

3996 

— 

29894 

0.25 

0.055 

-1.26 

3845.48 

Ce  ii 

10115 

- 

36112 

2.3 

0.51 

-0.29 

3846.5.5 

Ce  ii 

8176 

- 

34166 

3.0 

0.66 

-0.18 

3848.11 

Ce  ii 

4266 

— 

30246 

1.1 

0.24 

-0.61 

3848.60 

Ce  ii 

4204 

— 

30180 

3.8 

0.84 

-0.08 

3849.57 

Ce  ii 

1410 

— 

27380 

0.12 

0.027 

-1.57 

3850.12 

Ceu 

5965 

- 

31931 

0.88 

0.20 

-0.71 

3852.11 

Ce  n 

2382 

- 

28335 

0.26 

0.057 

-1.24 

3853.16 

Ce  ii 

0 

- 

25945 

1.1 

0.25 

-0.59 

3854.19 

Ce  ii 

1874 

— 

27812 

2.8 

0.62 

-0.21 

3854.32 

Ce  ii 

1874 

— 

27811 

2.8 

0.62 

-0.21 

3855.30 

Ce  ii 

4204 

- 

30135 

2.7 

0.59 

-0.23 

3857.02 

Ce  ii 

5819 

- 

31738 

2.7 

0.60 

-0.22 

3857.24 

Ce  ii 

3363 

- 

29281 

0.59 

0.13 

-0.88 

3857.64 

Ce  n 

2382 

— 

28298 

0.95 

0.21 

-0.67 

3857.82 

Ce  ii 

4511 

— 

30425 

0.35 

0.077 

-1.11 

3857.94 

Ce  ii 

3996 

- 

29909 

0.20 

0.045 

-1.35 

3862.47 

Ce  ii 

5676 

- 

31559 

1.3 

0.29 

-0.54 

3866.82 

Ce  ii 

988 

- 

26841 

0.27 

0.061 

-1.21 

3868.14 

Ce  ii 

3594 

— 

29439 

0.70 

0.16 

-0.80 

3868.50 

Ce  ii 

5716 

— 

31559 

1.0 

0.23 

-0.63 

3869.57 

Ce  ii 

9723 

- 

35559 

1.2 

0.28 

-0.56 

3870.87 

Ce  ii 

5514 

- 

31340 

0.98 

0.22 

-0.66 

3871.81 

Ce  ii 

7259 

- 

33079 

0.37 

0.083 

-1.08 

3873.26 

Ce  ii 

101 15 

— 

35926 

1.4 

0.31 

-0.51 

3874.68 

Ce  ii 

8176 

— 

33977 

3.5 

0.78 

-0.11 

3875.04 

Ce  n 

3996 

- 

29794 

1.1 

0.24 

-0.62 

3876.14 

Ce  ii 

4911 

- 

30703 

0.88 

0.20 

-0.70 

3876.97 

Ce  ii 

4460 

— 

30246 

2.8 

0.62 

-0.21 

3878.37 

Ce  ii 

1410 

— 

27187 

2.1 

0.47 

-0.32 

3879.31 

Ce  ii 

5437 

— 

31208 

0.36 

0.082 

-1.09 

3879.61 

Ce  ii 

12366 

- 

38134 

2.6 

0.58 

-0.24 

3880.41 

Ce  ii 

14276 

- 

40040 

4.4 

0.99 

-0.00 

3881.87 

Ce  ii 

2581 

- 

28335 

0.45 

0.10 

-0.99 

3882.45 

Ce  ii 

2596 

— 

28345 

3.9 

0.88 

-0.06 

3883.57 

Ce  ii 

2596 

— 

28338 

0.36 

0.080 

-1.09 

3884.20 

Ce  ii 

12457 

— 

38195 

4.2 

0.94 

-0.03 

3886.50 

Ce  ii 

4523 

— 

30246 

0.44 

0.10 

-1.00 

3888.39 

Ce  ii 

5119 

— 

30829 

1.2 

0.27 

-0.57 

3889.00 

Ce  ii 

4460 

— 

30166 

0.54 

0.12 

-0.91 

3889.30 

Ce  ii 

3746 

— 

29450 

0.27 

0.060 

-1.22 

3889.48 

Ce  ii 

2635 

— 

28338 

0.19 

0.044 

-1.36 

3889.99 

Ce  ii 

5456 

— 

31156 

6.1 

1.4 

0.14 

3890.76 

Ce  ii 

2140 

- 

27835 

0.48 

0.11 

-0.96 

3890.99 

Ce  ii 

2642 

- 

28335 

0.55 

0.12 

-0.90 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3891.77 

Ce  ii 

4737  - 30425 

0.23 

0.053 

-1.28 

3893.23 

Ce  ii 

5283  - 30962 

0.95 

0.22 

-0.67 

3893.87 

Ce  ii 

7878  - 33553 

0.85 

0.19 

-0.72 

3894.32 

Ce  ii 

4323  - 29994 

0.31 

0.071 

-1.15 

3895.12 

Ce  ii 

3363  - 29029 

2.0 

0.45 

-0.35 

3896.80 

Ce  ii 

4511  - 30166 

2.6 

0.59 

-0.23 

3897.43 

Ce  ii 

10275  - 35926 

1.1 

0.25 

-0.60 

3898.27 

Ce  ii 

3794  - 29439 

1.8 

0.40 

-0.39 

3898.94 

Ce  ii 

1874  - 27515 

0.57 

0.13 

-0.89 

3899.39 

Ce  ii 

5514  - 31152 

0.29 

0.065 

-1.18 

3900.20 

Ce  ii 

8176  - 33808 

0.91 

0.21 

-0.68 

3901.30 

Ce  ii 

5943  - 31568 

0.81 

0.18 

-0.73 

3901.68 

Ce  ii 

9723  - 35346 

1.2 

0.27 

-0.57 

3903.34 

Ce  ii 

4523  - 30135 

0.86 

0.20 

-0.71 

3903.93 

Ce  ii 

12366  - 37974 

3.4 

0.79 

-0.10 

3904.34 

Ce  ii 

4460  - 30065 

1.1 

0.24 

-0.62 

3904.58 

Ce  ii 

7259  - 32863 

0.47 

0.11 

-0.97 

3906.92 

Ce  ii 

12260  - 37849 

6.7 

1.5 

0.18 

3907.29 

Ce  ii 

8928  - 34514 

10. 

2.3 

0.37 

3907.45 

Ce  ii 

4166  - 29750 

0.53 

0.12 

-0.91 

3908.09 

Ce  ii 

4845  - 30425 

0.41 

0.094 

-1.03 

3908.41 

Ce  ii 

6913  - 32492 

4.2 

0.96 

-0.02 

3908.54 

Ce  ii 

3704  - 29281 

1.2 

0.27 

-0.57 

3909.05 

Ce  ii 

8403  - 33977 

0.40 

0.091 

-1.04 

3909.31 

Ce  ii 

3594  - 29167 

0.78 

0.18 

-0.75 

3909.75 

Ce  ii 

4166  - 29736 

0.43 

0.100 

-1.00 

3909.93 

Ce  ii 

7234  - 32802. 

1.0 

0.24 

-0.63 

3910.70 

Ce  ii 

9634  - 35198 

2.3 

0.52 

-0.29 

3911.30 

Ce  ii 

6638  - 32198 

0.97 

0.22 

-0.65 

3912.19 

Ce  ii 

4511  - 30065 

0.85 

0.19 

-0.71 

3912.44 

Ce  ii 

2382  - 27935 

0.20 

0.047 

-1.33 

3913.99 

Ce  ii 

4523  - 30065 

0.42 

0.097 

-1.01 

3914.95 

Ce  ii 

3746  - 29281 

0.30 

0.068 

-1.17 

3915.52 

Ce  ii 

5676  - 31208 

2.0 

0.47 

-0.33 

3916.14 

Ce  ii 

4266  - 29794 

1.4 

0.32 

-0.50 

3916.90 

Ce  ii 

2382  - 27905 

0.29 

0.066 

-1.18 

3917.25 

Ce  ii 

3508  - 29029 

0.20 

0.046 

-1.34 

3917.64 

Ce  ii 

5119  - 30637 

1.00 

0.23 

-0.64 

3918.28 

Ce  ii 

5617  - 31131 

3.9 

0.91 

-0.04 

3919.81 

Ce  ii 

5651  - 31156 

2.5 

0.57 

-0.25 

3921.73 

Ce  ii 

5716  - 31208 

3.1 

0.71 

-0.15 

3923.11 

Ce  ii 

4511  - 29994 

2.1 

0.48 

-0.32 

3924.64 

Ce  ii 

4511  - 29984 

1.7 

0.38 

-0.42 

3924.80 

Ce  ii 

4323  - 29794 

0.25 

0.057 

-1.25 

3927.00 

Ce  ii 

7259  - 32717 

0.28 

0.065 

-1.19 

3927.39 

Ce  ii 

2880  - 28335 

0.26 

0.060 

—1 .22 

3927.57 

Ce  ii 

11742  - 37196 

2.0 

0.46 

-0.34 

3928.32 

Ce  ii 

4460  - 29909 

0.56 

0.13 

-0.89 

3929.96 

Ce  ii 

5651  - 31090 

0.36 

0.082 

-1.08 

3930.81 

Ce  ii 

7059  - 32492 

0.84 

0.20 

-0.71 
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Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

k 

1 08/sec 

3931.09 

Ce  it 

1410  - 26841 

1.2 

0.27 

-0.56 

3931.37 

Ce  n 

2382  - 27812 

0.62 

0.14 

-0.84 

3932.15 

Ce  n 

5651  - 31076 

0.78 

0.18 

-0.74 

3933.73 

Ce  n 

5676  - 31090 

1.6 

0.36 

-0.44 

3934.75 

Ce  n 

5617  - 31024 

0.17 

0.041 

-1.39 

3935.93 

Ce  n 

5676  - 31076 

0.25 

0.058 

-1.24 

3937.15 

Ce  ii 

12260  - 37652 

1.8 

0.42 

-0.38 

3937.63 

Ce  ii 

5819  - 31208 

0.26 

0.060 

-1.22 

3938.09 

Ce  ii 

4523  - 29909 

2.0 

0.47 

-0.32 

3939.52 

Ce  ii 

8532  - 33908 

0.63 

0.15 

-0.83 

3939.66 

Ce  ii 

1874  - 27250 

0.096 

0.022 

-1.65 

3940.34 

Ce  ii 

2563  - 27935 

1.6 

0.37 

-0.43 

3940.64 

Ce  n 

3996  - 29365 

0.31 

0.071 

-1.15 

3940.97 

Ce  ii 

3363  - 28731 

0.81 

0.19 

-0.73 

3942.15 

Ce  u 

0 - 25360 

2.0 

0.46 

-0.34 

3942.75 

Ce  ii 

6913  - 32269 

19. 

4.4 

0.64 

3943.14 

Ce  ii 

2581  - 27935 

0.32 

0.075 

-1.12 

3943.50 

Ce  ii 

8804  - 34155 

0.68 

0.16 

-0.80 

3943.89 

Ce  ii 

6390  - 31738 

4.7 

1.1 

0.04 

3944.84 

Ce  ii 

10115  - 35457 

1.2 

0.29 

-0.54 

3944.92 

Ce  ii 

2563  - 27905 

0.17 

0.041 

-1.39 

3946.68 

Ce  u 

7818  - 33149 

1.0 

0.24 

-0.62 

3947.97 

Ce  n 

3363  - 28686 

0.80 

0.19 

-0.73 

3949.39 

Ce  ii 

1874  - 27187 

0.31 

0.072 

-1.14 

3950.42 

Ce  ii 

51 19  - 30425 

0.77 

0.18 

-0.74 

3952.11 

Ce  ii 

4511  - 29807 

0.35 

0.082 

-1.09 

3952.54 

Ce  ii 

2642  - 27935 

6.5 

1.5 

0.18 

3953.66 

Ce  ii 

3996  - 29281 

1.0 

0.24 

-0.62 

3953.95 

Ce  ii 

4523  - 29807 

0.55 

0.13 

-0.89 

3955.92 

Ce  ii 

4523  - 29794 

0.55 

0.13 

-0.89 

3956.06 

Ce  ii 

5819  - 31090 

1.1 

0.27 

-0.57 

3956.28 

Ce  ii 

4911  - 30180 

3.9 

0.91 

-0.04 

3957.15 

Ce  ii 

2642  - 27905 

0.15 

0.034 

-1.47 

3957.97 

Ce  ii 

7234  - 32492 

1.2 

0.27 

-0.56 

3958.27 

Ce  ii 

5819  - 31076 

1.1 

0.27 

-0.57 

3959.62 

Ce  ii 

4202  - 29450 

0.59 

0.14 

-0.86 

3959.80 

Ce  ii 

4737  - 29984 

0.58 

0.14 

-0.87 

3960.38 

Ce  ii 

5965  - 31208 

0.52 

0.12 

-0.91 

3960.91 

Ce  ii 

2596  - 27835 

1.6 

0.37 

-0.43 

3962.09 

Ce  ii 

7818  - 33050 

1.4 

0.32 

-0.49 

3963.37 

Ce  ii 

4911  - 30135 

0.38 

0.090 

-1.04 

3964.50 

Ce  ii 

2596  - 27812 

0.80 

0.19 

-0.73 

3967.05 

Ce  ii 

2635  - 27835 

1.6 

0.37 

-0.43 

3967.18 

Ce  ii 

5437  - 30637 

0.69 

0.16 

-0.79 

3967.53 

Ce  ii 

9723  - 34921 

1.7 

0.40 

-0.40 

3970.04 

Ce  ii 

11742  - 36924 

4.1 

0.97 

-0.01 

3970.42 

Ce  ii 

9634  - 34813 

0.82 

0.19 

-0.71 

3970.64 

Ce  ii 

2635  - 27812 

0.34 

0.081 

-1.09 

3971.68 

Ce  ii 

3996  - 29167 

1.3 

0.32 

-0.50 

3971.88 

Ce  ii 

2642  - 27812 

0.23 

0.054 

-1.27 
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Wavelength  Spectrum  Energy  Levels 
A K 


3972.07 

Ce  ii 

6390 

- 

31559 

3974.19 

Ce  ii 

5011 

- 

30166 

3975.07 

Ce  ii 

7713 

— 

32863 

3976.78 

Ce  ii 

7059 

— 

32198 

3977.53 

Ce  ii 

8774 

— 

33908 

3977.77 

Ce  ii 

5943 

_ 

31076 

3978.65 

Ce  ii 

4323 

— 

29450 

3980.88 

Ce  ii 

5716 

- 

30829 

3981.90 

Ce  ii 

5969 

- 

31076 

3982.89 

Ce  ii 

6638 

— 

31738 

3983.29 

Ce  ii 

4166 

— 

29263 

3984.68 

Ce  ii 

7713 

— 

32802 

3986.40 

Ce  ii 

5965 

— 

31043 

3989.44 

Ce  ii 

7259 

— 

32318 

3990.11 

Ce  ii 

2880 

— 

27935 

3990.69 

Ce  ii 

5651 

— 

30703 

3992.13 

Ce  ii 

4323 

— 

29365 

3992.39 

Ce  ii 

3594 

- 

28635 

3992.91 

Ce  ii 

5924 

- 

30962 

3993.82 

Ce  ii 

7341 

— 

32373 

3994.57 

Ce  ii 

5676 

— 

30703 

3995.42 

Ce  ii 

3704 

- 

28725 

3997.72 

Ce  ii 

8804 

— 

33812 

3999.24 

Ce  ii 

2382 

- 

27380 

4000.80 

Ce  ii 

5437 

— 

30425 

4001.06 

Ce  ii 

5716 

— 

30703 

4001.56 

Ce  ii 

5011 

- 

29994 

4001.73 

Ce  ii 

3704 

- 

28686 

4002.81 

Ce  ii 

7294 

- 

32269 

4002.97 

Ce  ii 

3363 

— 

2833,8 

4003.17 

Ce  ii 

5011 

— 

29984 

4003.77 

Ce  ii 

7523 

— 

32492 

4004.58 

Ce  ii 

7234 

- 

32198 

4005.64 

Ce  ii 

988 

- 

25945 

4007.45 

Ce  ii 

5119 

— 

30065 

4007.59 

Ce  ii 

4845 

— 

29790 

4008.66 

Ce  ii 

7259 

- 

32198 

4009.06 

Ce  ii 

7202 

— 

32139 

4010.14 

Ce  ii 

6638 

- 

31568 

4011.56 

Ce  ii 

5716 

— 

30637 

4012.39 

Ce  ii 

4523 

— 

29439 

4014.90 

Ce  ii 

4266 

- 

29167 

4015.88 

Ce  ii 

8403 

- 

33297 

4017.60 

Ce  ii 

5819 

— 

30703 

4019.04 

Ce  ii 

8176 

— 

33050 

4019.90 

Ce  ii 

8176 

— 

33045 

4022.27 

Ce  ii 

9054 

- 

33908 

4024.35 

Ce  ii 

4523 

— 

29365 

4024.49 

Ce  ii 

3794 

— 

28634 

4025.15 

Ce  ii 

3508 

- 

28345 

gA 

108/sec 

gf 

Log  gf 

1.6 

0.37 

-0.43 

0.28 

0.066 

-1.18 

2.3 

0.53 

-0.27 

0.49 

0.12 

-0.93 

0.40 

0.094 

-1.02 

0.79 

0.19 

-0.73 

2.5 

0.59 

-0.23 

2.7 

0.64 

-0.20 

0.22 

0.051 

-1.29 

3.5 

0.82 

-0.08 

0.95 

0.23 

-0.65 

6.4 

1.5 

0.18 

0.28 

0.068 

-1.17 

2.7 

0.63 

-0.20 

0.39 

0.092 

-1.04 

0.32 

0.077 

-1.11 

0.22 

0.053 

-1.28 

1.8 

0.43 

-0.36 

1.8 

0.43 

-0.36 

6.7 

1.6 

0.21 

0.52 

0.12 

-0.91 

0.093 

0.022 

-1.65 

1.6 

0.37 

-0.43 

5.1 

1.2 

0.09 

0.072 

0.017 

-1.76 

0.52 

0.12 

-0.90 

0.85 

0.20 

-0.69 

0.37 

0.088 

-1.05 

1.3 

0.32 

-0.50 

0.27 

0.064 

-1.19 

0.42 

0.10 

-0.99 

7.0 

1.7 

0.23 

0.69 

0.17 

-0.78 

0.44 

0.11 

-0.97 

0.27 

0.065 

-1.18 

0.75 

0.18 

-0.74 

0.30 

0.072 

-1.14 

0.39 

0.094 

-1.03 

0.83 

0.20 

-0.70 

0.45 

0.11 

-0.97 

8.7 

2.1 

0.32 

2.7 

0.66 

-0.18 

2.4 

0.59 

-0.23 

0.65 

0.16 

-0.80 

1.8 

0.43 

-0.37 

1.3 

0.31 

-0.51 

2.7 

0.66 

-0.18 

0.45 

0.1  1 

-0.96 

2.2 

0.53 

-0.28 

0.57 

0.14 

-0.86 
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Wavelength  Spectrum  Energy  Levels 
A K 


4027.05 

Ce  ii 

6913 

- 

31738 

4028.41 

Ce  ii 

2563 

- 

27380 

4030.16 

Ce  ii 

10115 

- 

3492 1 

4030.34 

Ce  ii 

2382 

- 

27187 

4031.34 

Ce  ii 

2581 

— 

27380 

4037.39 

Ce  ii 

8774 

— 

33536 

4037.67 

Ce  ii 

5943 

- 

30703 

4038.25 

Ce  ii 

10870 

- 

35626 

4039.89 

Ce  ii 

8789 

- 

33536 

4040.76 

Ce  ii 

3594 

— 

28335 

4041.27 

Ce  n 

5965 

— 

30703 

4042.14 

Ce  ii 

8928 

— 

33660 

4042.58 

Ce  u 

3996 

- 

28725 

4045.21 

Ce  n 

6521 

- 

31235 

4046.34 

Ce  n 

4460 

— 

29167 

4047.28 

Ce  n 

5283 

— 

29984 

4049.03 

Ce  n 

3996 

- 

28686 

4050.81 

Ce  u 

7059 

- 

31738 

405 1 .43 

Ce  n 

5119 

- 

29794 

4051.99 

Ce  u 

5965 

— 

30637 

4053.51 

Ce  n 

0 

— 

24663 

4054.99 

Ce  ii 

2596 

- 

27250 

4055.16 

Ce  ii 

6518 

- 

31171 

4056.90 

Ce  ii 

8403 

- 

33045 

4058.24 

Ce  ii 

3704 

— 

28338 

4058.78 

Ce  ii 

3704 

— 

28335 

4062.22 

Ce  ii 

1 1016 

— 

35626 

4062.94 

Ce  ii 

2581 

- 

27187 

4063.92 

Ce  ii 

3746 

- 

28345 

4064.91 

Ce  ii 

3704 

— 

28298 

4065.16 

Ce  ii 

7259 

— 

31851 

4066.50 

Ce  ii 

12260 

- 

36844 

4067.28 

Ce  ii 

8532 

- 

33111 

4068.84 

Ce  ii 

5676 

- 

30246 

4070.84 

Ce  ii 

12366 

— 

36924 

4071.08 

Ce  ii 

5437 

— 

29994 

4071.81 

Ce  ii 

2635 

- 

27187 

4072.92 

Ce  ii 

2642 

- 

27187 

4073.48 

Ce  ii 

3854 

- 

28396 

4073.74 

Ce  ii 

8449 

— 

32989 

4074.65 

Ce  ii 

1410 

— 

25945 

4075.71 

Ce  ii 

5651 

- 

30180 

4075.85 

Ce  ii 

4911 

- 

29439 

4076.24 

Ce  ii 

6518 

- 

31043 

4077.47 

Ce  ii 

2382 

— 

26900 

4078.32 

Ce  ii 

7722 

_ 

32235 

4078.52 

Ce  ii 

7555 

- 

31967 

4079.02 

Ce  ii 

7059 

- 

31568 

4079.67 

Ce  ii 

7234 

— 

31738 

4080.44 

Ce  ii 

2880 

- 

27380 

gA 

1 08/sec 

gf 

Log  gf 

0.44 

0.1 1 

-0.97 

1.5 

0.37 

-0.43 

0.86 

0.21 

-0.68 

0.44 

0.11 

-0.97 

1.5 

0.37 

-0.43 

0.58 

0.14 

-0.85 

1.6 

0.38 

-0.42 

3.2 

0.77 

-0.1 1 

0.87 

0.21 

-0.67 

5.0 

1.2 

0.09 

0.52 

0.13 

-0.89 

0.60 

0.15 

-0.83 

2.4 

0.60 

-0.22 

1.7 

0.41 

-0.39 

1.9 

0.46 

-0.34 

0.48 

0.12 

-0.93 

0.30 

0.073 

-1.14 

0.53 

0.13 

-0.89 

0.76 

0.19 

-0.73 

0.97 

0.24 

-0.62 

0.60 

0.15 

-0.83 

0.79 

0.20 

-0.71 

0.45 

0.11 

-0.95 

0.76 

0.19 

-0.72 

0.20 

0.050 

-1.30 

0.12 

0.029 

-1.53 

5.3 

1.3 

0.12 

0.39 

0.097 

-1.01 

0.27 

0.067 

-1.17 

0.20 

0.050 

-1.30 

0.55 

0.14 

-0.87 

2.2 

0.55 

-0.26 

2^6 

0.65 

-0.19 

1.7 

0.43 

-0.36 

1.9 

0.47 

-0.32 

0.32 

0.081 

-1.09 

1.8 

0.46 

-0.34 

0.47 

0.12 

-0.94 

4.5 

1.1 

0.05 

1.9 

0.47 

-0.33 

0.035 

0.0086 

-2.07 

6.3 

1.6 

0.19 

5.1 

1.3 

0.10 

1.1 

0.27 

-0.57 

0.68 

0.17 

-0.77 

3.9 

0.97 

-0.02 

1.8 

0.45 

-0.35 

0.51 

0.13 

-0.90 

0.89 

0.22 

-0.66 

0.49 

0.12 

-0.91 

37 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

4081.22 

Ce  ii 

3854  - 28350 

1.6 

0.41 

-0.39 

4083.23 

Ce  ii 

5651  - 30135 

3.7 

0.92 

-0.04 

4083.48 

Ce  ii 

9054  - 33536 

1.2 

0.29 

-0.53 

4085.23 

Ce  ii 

5437  - 29909 

1.7 

0.42 

-0.37 

4086.42 

Ce  ii 

4266  - 28731 

0.23 

0.057 

-1.24 

4087.36 

Ce  ii 

4266  - 28725 

0.68 

0.17 

-0.77 

4087.57 

Ce  ii 

8532  - 32989 

0.63 

0.16 

-0.80 

4088.58 

Ce  ii 

6638  - 31090 

0.22 

0.056 

-1.25 

4088.85 

Ce  ii 

5716  - 30166 

0.91 

0.23 

-0.64 

4089.74 

Ce  ii 

7294  - 31738 

0.44 

0.11 

-0.95 

4089.86 

Ce  ii 

6518  - 30962 

0.36 

0.089 

-1.05 

4090.47 

Ce  ii 

6521  - 30962 

0.64 

0.16 

-0.79 

4090.95 

Ce  ii 

6638  - 31076 

0.66 

0.17 

-0.78 

4092.09 

Ce  ii 

4204  - 28634 

0.13 

0.033 

-1.49 

4092.72 

Ce  ii 

5819  - 30246 

0.41 

0.10 

-0.99 

4093.96 

Ce  ii 

4266  - 28686 

0.41 

0.10 

-0.98 

4098.98 

Ce  ii 

5676  - 30065 

0.33 

0.084 

-1.08 

4099.75 

Ce  ii 

8695  - 33080 

0.39 

0.098 

-1.01 

4101.77 

Ce  ii 

6968  - 31340 

2.5 

0.64 

-0.19 

4102.36 

Ce  ii 

8928  - 33297 

0.69 

0.17 

-0.76 

4104.43 

Ce  ii 

5437  - 29794 

0.18 

0.046 

-1.34 

4105.00 

Ce  ii 

8532  - 32885 

2.2 

0.56 

-0.25 

4106.13 

Ce  ii 

5819  - 30166 

0.29 

0.072 

-1.14 

4107.42 

Ce  ii 

3996  - 28335 

1.2 

0.31 

-0.51 

4107.80 

Ce  ii 

8774  - 33111 

0.46 

0.12 

-0.93 

4108.26 

Ce  ii 

7234  - 31568 

0.15 

0.039 

-1.41 

4109.56 

Ce  ii 

3508  - 27835 

0.089 

0.023 

-1.65 

4110.38 

Ce  ii 

8789  - 33111 

1.8 

0.47 

-0.33 

4110.84 

Ce  ii 

2581  - 26900 

0.11 

0.029 

-1.54 

4111.39 

Ce  ii 

5819  - 30135 

1.0 

0.26 

-0.59 

4111.93 

Ce  ii 

6390  - 30703 

0.17 

0.042 

-1.37 

4113.73 

Ce  ii 

3996  - 28298 

0.24 

0.060 

-1.22 

4114.15 

Ce  ii 

7259  - 31559 

0.30 

0.075 

— L 12 

4115.37 

Ce  ii 

7455  - 31747 

2.7 

0.68 

-0.17 

4117.01 

Ce  ii 

10870  - 35152 

4.2 

1.1 

0.03 

4117.29 

Ce  ii 

5965  - 30246 

0.82 

0.21 

-0.68 

4117.59 

Ce  ii 

10642  - 34921 

3.1 

0.78 

-0.1 1 

4118.14 

Ce  ii 

5617  - 29893 

2.9 

0.74 

-0.13 

4119.02 

Ce  ii 

4460  - 28731 

0.69 

0.18 

-0.76 

4119.79 

Ce  ii 

8774  - 33040 

2.8 

0.72 

-0.14 

4119.88 

Ce  ii 

2635  - 26900 

0.50 

0.13 

-0.89 

4120.83 

Ce  ii 

2581  - 26841 

0.72 

0.18 

-0.74 

4123.24 

Ce  ii 

5819  - 30065 

2.0 

0.51 

-0.29 

4123.49 

Ce  ii 

7722  - 31967 

3.4 

0.88 

-0.06 

4123.87 

Ce  ii 

6913  - 31156 

5.3 

1.4 

0.13 

4124.79 

Ce  ii 

5514  - 29751 

1.8 

0.47 

-€.33 

4125.78 

Ce  ii 

3704  - 27935 

0.1 1 

0.027 

-1.56 

4126.66 

Ce  ii 

4460  - 28686 

0.15 

0.039 

-1.41 

4127.37 

Ce  ii 

5514  - 29735 

3.6 

0.91 

-0.04 

4127.74 

Ce  ii 

4511  - 28731 

0.69 

0.18 

-€.75 
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Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

\ 

k 

1 08/sec 

4128.07 

Ce  it 

3594  - 27812 

0.41 

0.11 

-0.97 

4128.36 

Ce  n 

7523  - 31738 

1.2 

0.30 

-0.53 

4129.18 

Ce  it 

5969  - 30180 

0.35 

0.089 

-1.05 

4130.71 

Ce  ii 

4523  - 28725 

1.5 

0.37 

-0.43 

4131.10 

Ce  ti 

2642  - 26841 

0.77 

0.20 

-0.71 

4132.31 

Ce  ii 

5716  - 29909 

0.37 

0.096 

-1.02 

4132.64 

Ce  ii 

6638  - 30829 

0.28 

0.071 

-1.15 

4133.80 

Ce  u 

6968  - 31152 

14. 

3.7 

0.57 

4135.44 

Ce  u 

4511  - 28686 

0.72 

0.18 

-0.73 

4135.89 

Ce  n 

10642  - 34813 

0.86 

0.22 

-0.66 

4136.77 

Ce  n 

5283  - 29450 

0.19 

0.048 

-1.32 

4136.90 

Ce  u 

5969  - 30135 

0.34 

0.088 

-1.06 

4137.47 

Ce  n 

5119  - 29281 

0.85 

0.22 

-0.66 

4137.65 

Ce  ii 

4166  - 28327 

4.8 

1.2 

0.09 

4138.35 

Ce  ii 

10870  - 35027 

3.4 

0.88 

-0.06 

4139.43 

Ce  n 

3363  - 27515 

0.1 1 

0.028 

-1.55 

4140.75 

Ce  ii 

4202  - 28345 

0.14 

0.036 

-1.45 

4142.40 

Ce  ii 

5617  - 29751 

2.8 

0.73 

-0.14 

4142.83 

Ce  u 

12763  - 36894 

4.2 

1.1 

0.04 

4144.49 

Ce  ii 

3854  - 27976 

0.87 

0.22 

-0.65 

4145.00 

Ce  ii 

5617  - 29735 

2.5 

0.63 

-0.20 

4146.23 

Ce  n 

4523  - 28634 

1.3 

0.33 

-0.48 

4148.16 

Ce  ii 

5965  - 30065 

0.34 

0.087 

-1.06 

4148.90 

Ce  u 

8789  - 32885 

2.5 

0.64 

-0.19 

4149.79 

Ce  ii 

5716  - 29807 

1.6 

0.40 

-0.39 

4149.94 

Ce  ii 

5819  - 29909 

3.8 

0.97 

-0.01 

4151.97 

Ce  ii 

5514  - 29592 

4.9 

1.3 

0.10 

4153.13 

Ce  ii 

1874  - 25945 

0.28 

0.073 

-1.14 

4153.93 

Ce  n 

3746  - 27812 

0.10 

0.027 

-1.57 

4155.53 

Ce  ii 

9054  - 33111 

1.7 

0.45 

-0.35 

4159.03 

Ce  ii 

8281  - 32318 

3.4 

0.88 

-0.05 

4160.11 

Ce  ii 

4266  - 28296 

0.34 

0.089 

-1.05 

4161.18 

Ce  ii 

7722  - 31747 

0.72 

0.19 

-0.73 

4162.63 

Ce  ii 

7059  - 31076 

0.82 

0.21 

-0.67 

4163.52 

Ce  ii 

11016  - 35027 

5.0 

1.3 

0.12 

4165.61 

Ce  ii 

7341  - 31340 

7.3 

1.9 

0.28 

4166.65 

Ce  ii 

4737  - 28731 

0.43 

0.11 

-0.95 

4167.80 

Ce  n 

9054  - 33040 

2.4 

0.61 

-0.21 

4169.77 

Ce  ii 

5819  - 29795 

2.4 

0.63 

-0.20 

4171.39 

Ce  ii 

5943  - 29909 

0.22 

0.056 

-1.25 

4172.16 

Ce  ii 

2880  - 26841 

0.18 

0.048 

-1.32 

4174.48 

Ce  ii 

4737  - 28686 

0.31 

0.080 

-1.10 

4175.24 

Ce  ii 

5965  - 29909 

0.27 

0.071 

-1.15 

4176.08 

Ce  ii 

3996  - 27935 

0.28 

0.073 

-1.14 

4176.70 

Ce  ii 

9054  - 32989 

3.1 

0.81 

-0.09 

4179.29 

Ce  ii 

3594  - 27515 

0.14 

0.036 

-1.44 

4181.08 

Ce  ii 

5119  - 29029 

1.0 

0.27 

-0.58 

4185.33 

Ce  ii 

3363  - 27250 

0.61 

0.16 

-0.79 

4186.60 

Ce  ii 

6968  - 30847 

18. 

4.6 

0.67 

4187.32 

Ce  ii 

4460  - 28335 

1.3 

0.35 

-0.46 

39 

Wavelength  Spectrum  Energy  Levels 
A K 


4189.18 

Ce  ii 

5943 

- 

29807 

4189.64 

Ce  ii 

7294 

— 

31156 

4190.63 

Ce  ii 

7234 

— 

31090 

4193.09 

Ce  ii 

7234 

- 

31075 

4193.28 

Ce  ii 

8532 

— 

32373 

4193.87 

Ce  ii 

4460 

_ 

28298 

4194.91 

Ce  ii 

9054 

- 

32885 

4195.82 

Ce  ii 

4511 

- 

28338 

4196.34 

Ce  ii 

3363 

- 

27187 

4197.51 

Ce  ii 

3996 

— 

27812 

4197.67 

Ce  ii 

3996 

— 

27811 

4198.00 

Ce  ii 

4911 

— 

28725 

4198.43 

Ce  ii 

4523 

- 

28335 

4198.67 

Ce  ii 

7341 

- 

31152 

4201.24 

Ce  ii 

7294 

— 

31090 

4202.94 

Ce  ii 

3594 

— 

27380 

4204.74 

Ce  ii 

6390 

- 

30166 

4205.79 

Ce  ii 

7059 

- 

30829 

4205.89 

Ce  ii 

10275 

— 

34044 

4209.41 

Ce  ii 

5514 

— 

29263 

4210.00 

Ce  ii 

5283 

— 

29029 

4213.04 

Ce  ii 

5437 

- 

29167 

4214.04 

Ce  ii 

4911 

— 

28634 

4217.59 

Ce  ii 

8532 

— 

32235 

4222.60 

Ce  ii 

988 

— 

24663 

4223.88 

Ce  ii 

4266 

— 

27935 

4227.41 

Ce  ii 

5716 

— 

29365 

4227.75 

Ce  ii 

5617 

- 

29263 

4228.30 

Ce  ii 

7059 

— 

30703 

4230.12 

Ce  ii 

4202 

— 

27835 

4232.57 

Ce  ii 

5819 

— 

29439 

4234.21 

Ce  ii 

4202 

- 

27812 

4234.73 

Ce  ii 

6638 

- 

30246 

4236.02 

Ce  ii 

4737 

— 

28338 

4236.36 

Ce  ii 

8774 

— 

32373 

4239.91 

Ce  ii 

3854 

— 

27433 

4242.01 

Ce  ii 

7523 

- 

31090 

4242.72 

Ce  ii 

2382 

- 

25945 

4245.88 

Ce  ii 

5819 

- 

29365 

4245.98 

Ce  ii 

4266 

— 

27812 

4246.71 

Ce  ii 

2141 

— 

25682 

4247.45 

Ce  ii 

3363 

— 

26900 

4248.09 

Ce  ii 

10275 

- 

33808 

4248.68 

Ce  ii 

5514 

- 

29044 

4250.66 

Ce  ii 

3996 

— 

27515 

4251.60 

Ce  ii 

8804 

— 

32318 

4251.86 

Ce  ii 

4323 

- 

27835 

4253.36 

Ce  ii 

3746 

- 

27250 

4254.70 

Ce  ii 

6638 

— 

30135 

4255.78 

Ce  ii 

5676 

- 

29167 

gA 

108/sec 

gf 

Log  gf 

0.18 

0.049 

-1.31 

0.31 

0.081 

-1.09 

0.91 

0.24 

-0.62 

3.0 

0.80 

-0.10 

2.8 

0.75 

-0.13 

0.90 

0.24 

-0.63 

1.6 

0.43 

-0.36 

0.17 

0.046 

-1.34 

1.1 

0.30 

-0.52 

0.30 

0.080 

-1.10 

0.39 

0.10 

-0.99 

0.78 

0.21 

-0.69 

0.45 

0.12 

-0.92 

6.2 

1.6 

0.21 

1.8 

0.48 

-0.32 

1.7 

0.46 

-0.34 

0.29 

0.078 

-1.11 

0.18 

0.047 

-1.33 

0.44 

0.12 

-0.94 

0.86 

0.23 

-0.64 

0.21 

0.057 

-1.25 

0.31 

0.083 

-1.08 

0.99 

.0.26 

-0.58 

2.3 

0.62 

-0.21 

1.4 

0.37 

-0.44 

0.25 

0.067 

-1.17 

0.33 

0.088 

-1.05 

2.5 

0.67 

-0.17 

0.41 

0.1 1 

-0.96 

0.18 

0.049 

-1.31 

0.48 

0.13 

-0.89 

0.52 

0.14 

-0.86 

0.36 

0.097 

-1.01 

0.49 

0.13 

-0.88 

0.66 

0.18 

-0.75 

1.9 

0.52 

-0.29 

0.46 

0.12 

-0.91 

0.50 

0.14 

-0.87 

1.0 

0.28 

-0.55 

0.67 

0.18 

-0.74 

0.47 

0.13 

-0.90 

0.12 

0.032 

-1.50 

0.83 

0.22 

-0.65 

3.2 

0.88 

-0.06 

0.070 

0.019 

-1.72 

0.43 

0.12 

-0.93 

0.12 

0.033 

-1.48 

0.73 

0.20 

-0.70 

0.29 

0.080 

-1.10 

2.0 

0.53 

-0.27 
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Wavelength  Spectrum  Energy  Levels 
A k 


4256.16 

Ce  it 

4323 

- 

27812 

4257.12 

Ce  ii 

3704 

- 

27187 

4259.75 

Ce  ii 

7234 

- 

30703 

4261.16 

Ce  ii 

8774 

- 

32235 

4263.43 

Ce  ii 

8403 

— 

31851 

4263.95 

Ce  ii 

8789 

— 

32235 

4264.37 

Ce  ii 

7259 

- 

30703 

4268.30 

Ce  ii 

5943 

- 

29365 

4269.25 

Ce  u 

7818 

- 

31235 

4270.19 

Ce  ii 

4523 

— 

27935 

4270.72 

Ce  ii 

7722 

— 

31131 

4273.44 

Ce  ii 

8804 

- 

32198 

4275.56 

Ce  u 

4523 

- 

27905 

4278.25 

Ce  ii 

10799 

- 

34166 

4278.87 

Ce  n 

2581 

— 

25945 

4280.14 

Ce  u 

5924 

— 

29281 

4281.00 

Ce  u 

4460 

- 

27812 

4281.16 

Ce  ii 

4460 

- 

27811 

4285.37 

Ce  ii 

7341 

- 

30670 

4288.67 

Ce  ii 

2635 

— 

25945 

4289.45 

Ce  ii 

3594 

— 

26900 

4289.94 

Ce  ii 

2642 

- 

25945 

4292.58 

Ce  ii 

6518 

- 

29807 

4292.77 

Ce  ii 

4523 

- 

27812 

4294.76 

Ce  n 

10275 

— 

33553 

4296.07 

Ce  ii 

8928 

— 

32198 

4296.37 

Ce  ii 

6521 

- 

29790 

4296.67 

Ce  u 

4166 

- 

27433 

4299.09 

Ce  ii 

3996 

- 

27250 

4299.36 

Ce  ii 

1410 

— 

24663 

4300.33 

Ce  ii 

3594 

— 

26841 

4302.65 

Ce  ii 

10642 

- 

33876 

4304.72 

Ce  ii 

5943 

— 

29167 

4305.14 

Ce  ii 

6913 

- 

30135 

4306.72 

Ce  ii 

4166 

— 

27379 

4309.58 

Ce  ii 

5969 

_ 

29167 

4309.74 

Ce  ii 

3704 

- 

26900 

4310.70 

Ce  ii 

3996 

- 

27187 

4311.59 

Ce  ii 

7059 

- 

30246 

4313.10 

Ce  ii 

5119 

— 

28298 

4314.93 

Ce  ii 

6638 

— 

29807 

4315.41 

Ce  ii 

7259 

- 

30425 

4317.33 

Ce  ii 

8403 

- 

31559 

4320.72 

Ce  ii 

3704 

- 

26841 

4324.79 

Ce  ii 

7713 

— 

30829 

4326.83 

Ce  ii 

5924 

— 

29029 

4330.45 

Ce  ii 

2596 

- 

25682 

4331.76 

Ce  ii 

9723 

— 

32802 

4332.71 

Ce  ii 

5651 

- 

28725 

4334.87 

Ce  ii 

8278 

- 

31340 

gA 

1 ()8/sec 

gf 

Log  gf 

0.37 

0.100 

-1.00 

0.20 

0.056 

-1.25 

0.62 

0.17 

-0.77 

0.85 

0.23 

-0.63 

1.3 

0.36 

-0.44 

0.53 

0.15 

-0.84 

0.83 

0.23 

-0.65 

0.19 

0.052 

-1.29 

0.80 

0.22 

-0.66 

1.4 

0.38 

-0.42 

2.2 

0.60 

-0.22 

0.95 

0.26 

-0.58 

0.47 

0.13 

-0.89 

0.55 

0.15 

-0.82 

0.25 

0.070 

-1.16 

0.46 

0.13 

-0.89 

0.25 

0.068 

-1.17 

0.18 

0.051 

-1.30 

1.4 

0.38 

-0.42 

0.25 

0.070 

-1.15 

0.33 

0.092 

-1.04 

2.5 

0.70 

-0.15 

0.43 

0.12 

-0.92 

0.25 

0.068 

-1.17 

0.78 

0.22 

-0.67 

1.5 

0.41 

-0.39 

0.16 

0.045 

-1.35 

3.9 

1.1 

0.03 

0.13 

0.036 

-1.44 

0.53 

0.15 

-0.83 

1.3 

0.36 

-0.45 

1.0 

0.28 

-0.55 

0.50 

0.14 

-0.86 

1.8 

0.50 

-0.30 

1.5 

0.42 

-0.38 

0.36 

0.10 

-1.00 

0.67 

0.19 

-0.73 

0.29 

0.079 

-1.10 

0.49 

0.14 

-0.86 

0.089 

0.025 

-1.61 

0.22 

0.061 

-1.22 

0.45 

0.13 

-0.90 

0.89 

0.25 

-0.60 

0.94 

0.26 

-0.58 

0.80 

0.22 

-0.65 

0.22 

0.061 

-1.21 

0.37 

0.11 

-0.98 

1.4 

0.39 

-0.41 

0.88 

0.25 

-0.60 

0.42 

0.12 

-0.93 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

4335.49 

Ce  ii 

8176 

- 31235 

0.33 

0.092 

-1.04 

4336.26 

Ce  ii 

5676 

- 28731 

1.1 

0.32 

-0.50 

4337.78 

Ce  ii 

2635 

- 25682 

1.2 

0.34 

-0.47 

4339.32 

Ce  ii 

10870 

- 33908 

4.2 

1.2 

0.07 

4340.56 

Ce  ii 

8176 

- 31208 

0.41 

0.11 

-0.94 

4342.14 

Ce  ii 

4911 

- 27935 

0.13 

0.036 

-1.44 

4342.49 

Ce  ii 

10275 

- 33297 

0.73 

0.21 

-0.68 

4345.83 

Ce  ii 

9634 

- 32638 

1.9 

0.55 

-0.26 

4347.60 

Ce  ii 

8176 

- 31171 

0.32 

0.091 

-1.04 

4349.79 

Ce  ii 

4266 

- 27250 

1.3 

0.38 

-0.42 

4352.71 

Ce  ii 

4845 

- 27812 

1.2 

0.35 

-0.45 

4356.75 

Ce  ii 

7234 

- 30180 

0.15 

0.043 

-1.36 

4360.18 

Ce  ii 

6521 

- 29450 

0.35 

0.099 

-1.00 

4360.44 

Ce  ii 

4323 

- 27250 

0.13 

0.038 

-1.42 

4361.66 

Ce  ii 

4266 

- 27187 

0.24 

0.067 

-1.17 

4363.39 

Ce  ii 

5819 

- 28731 

0.16 

0.046 

-1.33 

4364.66 

Ce  ii 

3996 

- 26900 

1.6 

0.45 

-0.35 

4367.00 

Ce  ii 

11016 

- 33908 

1.2 

0.35 

-0.46 

4367.56 

Ce  ii 

8281 

- 31171 

0.40 

0.12 

-0.94 

4368.23 

Ce  ii 

7294 

- 30180 

0.37 

0.10 

-0.98 

4372.40 

Ce  ii 

4323 

- 27187 

0.18 

0.053 

-1.28 

4373.22 

Ce  ii 

5437 

- 28298 

0.13 

0.036 

-1.44 

4373.82 

Ce  ii 

4523 

- 27380 

0.069 

0.020 

-1.70 

4375.17 

Ce  ii 

7059 

- 29909 

0.20 

0.057 

-1.24 

4375.92 

Ce  ii 

3996 

- 26841 

0.91 

0.26 

-0.58 

4380.06 

Ce  ii 

5011 

- 27835 

0.25 

0.073 

-1.14 

4381.78 

Ce  ii 

5819 

- 28634 

0.32 

0.091 

-1.04 

4382.17 

Ce  ii 

5514 

- 28327 

2.4 

0.68 

-0.17 

4386.35 

Ce  ii 

7202 

- 29994 

0.29 

0.084 

-1.08 

4386.70 

Ce  ii 

4460 

- 27250 

0.32 

0.093 

-1.03 

4386.84 

Ce  ii 

1874 

- 24663 

0.65 

0.19 

-0.73 

4388.01 

Ce  ii 

6968 

- 29751 

1.2 

0.35 

-0.46 

4390.28 

Ce  ii 

11742 

- 34514 

2.5 

0.72 

-0.14 

4391.66 

Ce  ii 

2596 

- 25360 

1.9 

0.55 

-0.26 

4393.19 

Ce  ii 

5969 

- 28725 

0.45 

0.13 

-0.89 

4394.78 

Ce  ii 

7059 

- 29807 

0.33 

0.096 

-1.02 

4396.58 

Ce  ii 

7012 

- 29751 

0.27 

0.079 

-1.10 

4398.79 

Ce  ii 

4460 

- 27187 

0.37 

0.11 

-0.97 

4399.20 

Ce  ii 

2635 

- 25360 

0.57 

0.17 

-0.78 

4400.54 

Ce  ii 

2642 

- 25360 

0.079 

0.023 

-1.64 

4400.87 

Ce  ii 

5119 

- 27835 

0.16 

0.046 

-1.34 

4403.30 

Ce  ii 

11341 

- 34044 

0.73 

0.21 

-0.67 

4405.47 

Ce  ii 

5119 

- 27812 

0.16 

0.046 

-1.34 

4407.28 

Ce  ii 

5651 

- 28335 

0.44 

0.13 

-0.89 

4408.87 

Ce  ii 

7234 

- 29909 

0.40 

0.12 

-0.93 

4410.64 

Ce  ii 

10870 

- 33536 

4.0 

1.2 

0.06 

4410.76 

Ce  ii 

7455 

- 30120 

1.5 

0.44 

-0.35 

4412.02 

Ce  ii 

5676 

- 28335 

0.33 

0.096 

-1.02 

4413.80 

Ce  ii 

7259 

- 29909 

0.29 

0.084 

-1.08 

4416.90 

Ce  ii 

4266 

- 26900 

0.54 

0.16 

-0.80 
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Wavelength  Spectrum  Energy  Levels 
A K 


4418.78 

Ce  it 

6968 

- 

29592 

4419.30 

Ce  ii 

5676 

- 

28298 

4423.68 

Ce  ii 

8532 

— 

31131 

4427.07 

Ce  ii 

3363 

- 

25945 

4427.92 

Ce  ii 

4323 

— 

26900 

4428.44 

Ce  ii 

4266 

— 

26841 

4429.27 

Ce  n 

8774 

- 

3 1 345 

4432.72 

Ce  ii 

1 1742 

- 

34295 

4432.92 

Ce  ii 

5283 

- 

27835 

4433.73 

Ce  ii 

8281 

— 

30829 

4437.61 

Ce  ii 

6638 

— 

29167 

4439.24 

Ce  ii 

1 1016 

- 

33536 

4440.88 

Ce  n 

6518 

- 

29029 

4443.75 

Ce  n 

5437 

- 

27935 

4444.39 

Ce  ii 

7455 

— 

29949 

4444.70 

Ce  ii 

8532 

— 

31024 

4449.34 

Ce  ii 

4911 

- 

27380 

4450.73 

Ce  ii 

5514 

- 

27976 

4453.16 

Ce  ii 

4737 

- 

27187 

4454.99 

Ce  u 

4460 

— 

26900 

4457.78 

Ce  ii 

8403 

— 

30829 

4460.21 

Ce  ii 

3854 

- 

26268 

4461.14 

Ce  ii 

7341 

- 

2975  1 

4463.41 

Ce  ii 

7722 

- 

30120 

4464.17 

Ce  ii 

7341 

— 

29735 

4464.69 

Ce  ii 

8278 

— 

30670 

4467.54 

Ce  ii 

4523 

- 

26900 

4471.24 

Ce  ii 

5617 

- 

27976 

4472.72 

Ce  ii 

3594 

- 

25945 

4474.69 

Ce  n 

8789 

— 

31131 

4479.36 

Ce  ii 

4523 

— 

26841 

4483.90 

Ce  ii 

6968 

- 

29263 

4485.52 

Ce  ii 

7878 

- 

30166 

4486.91 

Ce  ii 

2382 

- 

24663 

4488.81 

Ce  ii 

8804 

— 

31076 

4492.95 

Ce  ii 

7341 

_ 

29592 

4494.22 

Ce  ii 

6390 

- 

28634 

4495.39 

Ce  n 

5011 

- 

27250 

4496.23 

Ce  ii 

8403 

— 

30637 

4497.85 

Ce  ii 

7722 

— 

29949 

4500.34 

Ce  ii 

9723 

— 

31938 

4508.08 

Ce  ii 

5011 

— 

27187 

4509.14 

Ce  ii 

7092 

- 

29263 

4510.17 

Ce  ii 

7818 

— 

29984 

4510.92 

Ce  ii 

8928 

— 

31090 

4515.86 

Ce  ii 

8532 

— 

30670 

4519.59 

Ce  ii 

10870 

- 

32989 

4522.08 

Ce  ii 

7059 

- 

29167 

4523.08 

Ce  ii 

4166 

- 

26268 

4527.35 

Ce  ii 

2581 

- 

24663 

gA 

108/sec 

gf 

Log  gf 

3.7 

1.1 

0.03 

0.18 

0.053 

-1.27 

1.1 

0.33 

-0.48 

0.41 

0.12 

-0.92 

0.83 

0.25 

-0.61 

0.53 

0.16 

-0.81 

4.0 

1.2 

0.07 

0.79 

0.23 

-0.63 

0.16 

0.047 

-1.33 

0.26 

0.077 

-1.11 

0.37 

0.1 1 

-0.96 

0.96 

0.28 

-0.55 

0.40 

0.12 

-0.92 

0.36 

0.1 1 

-0.97 

2.0 

0.59 

-0.23 

2.5 

0.75 

-0.13 

1.6 

0.46 

-0.34 

1.5 

0.44 

-0.36 

0.11 

0.032 

-1.50 

0.15 

0.044 

-1.36 

0.22 

0.067 

-1.17 

3.5 

1.0 

0.02 

1.8 

0.53 

-0.28 

1.8 

0.55 

-0.26 

0.22 

0.066 

-1.18 

0.72 

0.21 

-0.67 

0.50 

0.15 

-0.83 

3.4 

1.0 

0.00 

0.61 

0.18 

-0.74 

0.25 

0.074 

-1.13 

1.2 

0.37 

-0.43 

2.4 

0.73 

-0.14 

0.37 

0.11 

-0.95 

0.79 

0.24 

-0.62 

0.24 

0.073 

-1.13 

0.16 

0.048 

-1.32 

0.41 

0.12 

-0.91 

0.25 

0.075 

-1.12 

0.72 

0.22 

-0.66 

1.1 

0.32 

-0.49 

0.62 

0.19 

-0.72 

0.14 

0.041 

-1.38 

0.29 

0.089 

-1.05 

0.24 

0.073 

-1.14 

0.29 

0.087 

-1.06 

0.58 

0.18 

-0.75 

0.98 

0.30 

-0.52 

0.076 

0.023 

-1.63 

1.2 

0.35 

-0.45 

0.80 

0.25 

-0.61 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

4528.47 

Ce  ii 

6968  - 29044 

2.8 

0.85 

-0.07 

4536.89 

Ce  ii 

12260  - 34295 

1.2 

0.38 

-0.43 

4537.88 

Ce  ii 

7878  - 29909 

0.29 

0.091 

-1.04 

4539.07 

Ce  ii 

11016  - 33040 

1.1 

0.35 

-0.45 

4539.75 

Ce  ii 

2642  - 24663 

0.80 

0.25 

-0.60 

4544.96 

Ce  ii 

3363  - 25360 

0.24 

0.076 

-1.12 

4545.87 

Ce  ii 

5943  - 27935 

0.084 

0.026 

-1.58 

4549.64 

Ce  ii 

11016  - 32989 

0.70 

0.22 

-0.66 

4550.30 

Ce  ii 

9054  - 31024 

0.40 

0.13 

-0.90 

4551.30 

Ce  ii 

5969  - 27935 

0.61 

0.19 

-0.72 

4554.56 

Ce  ii 

3996  - 25945 

0.039 

0.012 

-1.92 

4558.60 

Ce  ii 

4911  - 26841 

0.12 

0.039 

-1.41 

4560.28 

Ce  ii 

7341  - 29263 

2.3 

0.71 

-0.15 

4560.96 

Ce  ii 

5514  - 27433 

0.65 

0.20 

-0.70 

4562.36 

Ce  ii 

3854  - 25766 

2.8 

0.86 

-0.07 

4563.38 

Ce  ii 

6390  - 28298 

0.075 

0.023 

-1.63 

4565.84 

Ce  ii 

8774  - 30670 

2.2 

0.69 

-0.16 

4572.28 

Ce  ii 

5514  - 27379 

0.22 

0.068 

-1.17 

4572.79 

Ce  ii 

11949  - 33812 

1.1 

0.34 

-0.47 

4576.48 

Ce  ii 

9723  - 31568 

0.38 

0.12 

-0.92 

4582.50 

Ce  ii 

5617  - 27433 

0.89 

0.28 

-0.55 

4591.12 

Ce  ii 

8928  - 30703 

0.67 

0.21 

-0.67 

4593.93 

Ce  ii 

5617  - 27379 

1.7 

0.55 

-0.26 

4601.37 

Ce  ii 

10646  - 32373 

0.30 

0.095 

-1.02 

4604.21 

Ce  ii 

8281  - 29994 

0.098 

0.031 

-1.51 

4605.48 

Ce  ii 

9317  - 31024 

0.20 

0.065 

-1.19 

4606.40 

Ce  ii 

7341  - 29044 

1.4 

0.45 

-0.35 

4611.56 

Ce  ii 

12366  - 34044 

1.2 

0.37 

-0.44 

4613.02 

Ce  ii 

7059  - 28731 

0.21 

0.068 

-1.16 

4624.90 

Ce  ii 

9054  - 30670 

2.2 

0.71 

-0.15 

4628.16 

Ce  ii 

4166  - 25766 

2.2 

0.72 

-0.14 

4633.60 

Ce  ii 

7059  - 28634 

0.10 

0.034 

-1.47 

4636.74 

Ce  ii 

5819  - 27380 

0.088 

0.028 

-1.55 

4644.20 

Ce  ii 

8281  - 29807 

0.29 

0.095 

-1.02 

4647.38 

Ce  ii 

5676  - 27187 

0.084 

0.027 

-1.57 

4654.29 

Ce  ii 

4202  - 25682 

0.16 

0.054 

-1.27 

4659.94 

Ce  ii 

7713  - 29167 

0.12 

0.040 

-1.40 

4666.71 

Ce  ii 

4523  - 25945 

0.049 

0.016 

-1.79 

4670.74 

Ce  ii 

5437  - 26841 

0.15 

0.050 

-1.30 

4680.13 

Ce  ii 

8532  - 29893 

0.78 

0.26 

-0.59 

4680.99 

Ce  ii 

11016  - 32373 

0.30 

0.100 

-1.00 

4684.61 

Ce  ii 

7294  - 28634 

1.0 

0.33 

-0.48 

4685.23 

Ce  ii 

7012  - 28350 

0.20 

0.064 

-1.19 

4689.50 

Ce  ii 

8928  - 30246 

0.11 

0.035 

-1.45 

4690.17 

Ce  ii 

7012  - 28327 

0.078 

0.026 

-1.59 

4690.50 

Ce  ii 

8278  - 29592 

0.14 

0.046 

-1.34 

4692.06 

Ce  ii 

5943  - 27250 

0.11 

0.038 

-1.42 

4694.88 

Ce  ii 

6518  - 27812 

0.20 

0.067 

-1.18 

4707.94 

Ce  ii 

7092  - 28327 

0.16 

0.052 

-1.28 

4714.00 

Ce  ii 

8928  - 30135 

1.2 

0.39 

-0.41 
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Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

4714.81 

Ce  li 

8532 

— 

29735 

0.52 

0.17 

-0.76 

4717.88 

Ce  n 

5651 

- 

26841 

0.21 

0.069 

-1.16 

4722.30 

Ce  n 

4511 

- 

25682 

0.056 

0.019 

-1.73 

4723.31 

Ce  n 

5676 

- 

26841 

0.077 

0.026 

-1.59 

4725.09 

Ce  u 

4202 

— 

25360 

0.17 

0.057 

-1.25 

4730.13 

Ce  li 

7202 

_ 

28338 

0.28 

0.092 

-1.03 

4733.52 

Ce  li 

10115 

- 

31235 

0.80 

0.27 

-0.57 

4735.35 

Ce  li 

7523 

- 

28634 

0.086 

0.029 

-1.54 

4737.28 

Ce  n 

8789 

- 

29893 

1.7 

0.58 

-0.24 

4739.12 

Ce  u 

7202 

— 

28298 

0.14 

0.046 

-1.34 

4739.53 

Ce  u 

10058 

— 

31152 

0.78 

0.26 

-0.58 

4741.64 

Ce  li 

8281 

- 

29365 

0.21 

0.071 

-1.15 

4747.14 

Ce  li 

11743 

- 

32802 

1.9 

0.66 

-0.18 

4749.50 

Ce  u 

12763 

- 

33812 

0.26 

0.088 

-1.06 

4752.24 

Ce  n 

12260 

— 

33297 

0.40 

0.14 

-0.87 

4755.54 

Ce  ii 

5819 

— 

26841 

0.13 

0.044 

-1.36 

4757.84 

Ce  ii 

7713 

- 

28725 

0.44 

0.15 

-0.82 

4759.92 

Ce  ii 

8804 

- 

29807 

0.084 

0.029 

-1.54 

4763.90 

Ce  ii 

8278 

- 

29263 

0.31 

0.11 

-0.98 

4768.77 

Ce  ii 

7012 

— 

27976 

0.32 

0.1 1 

-0.96 

4773.94 

Ce  H 

7455 

— 

28396 

0.81 

0.28 

-0.56 

4780.23 

Ce  ii 

11949 

- 

32863 

0.36 

0.12 

-0.91 

4789.69 

Ce  ii 

5969 

- 

26841 

0.078 

0.027 

-1.57 

4835.63 

Ce  ii 

7722 

- 

28396 

0.16 

0.057 

-1.24 

4846.57 

Ce  ii 

7722 

— 

28350 

0.20 

0.071 

-1.15 

4858.72 

Ce  ii 

9317 

— 

29893 

0.22 

0.078 

-1.11 

4874.01 

Ce  ii 

8928 

- 

29439 

0.33 

0.12 

-0.93 

4891.90 

Ce  ii 

10799 

- 

31235 

0.23 

0.083 

-1.08 

4893.97 

Ce  ii 

10704 

- 

31131 

0.72 

0.26 

-0.59 

4914.94 

Ce  ii 

7092 

— 

27433 

0.13 

0.046 

-1.34 

4928.09 

Ce  ii 

7092 

— 

27379 

0.063 

0.023 

-1.64 

4943.45 

Ce  ii 

9726 

- 

29949 

0.78 

0.28 

-0.55 

4943.84 

Ce  ii 

7713 

- 

27935 

0.1 1 

0.040 

-1.39 

4944.62 

Ce  ii 

8131 

- 

28350 

0.41 

0.15 

-0.82 

4961.49 

Ce  ii 

5617 

— 

25766 

0.040 

0.015 

-1.83 

4977.23 

Ce  ii 

7294 

— 

27380 

0.16 

0.059 

-1.23 

4986.42 

Ce  ii 

8278 

- 

28327 

0.41 

0.15 

-0.81 

4991.02 

Ce  ii 

1 1310 

- 

31340 

0.58 

0.22 

-0.66 

5011.77 

Ce  ii 

8449 

- 

28396 

0.47 

0.18 

-0.76 

5022.87 

Ce  ii 

8424 

— 

28327 

0.54 

0.20 

-0.69 

5027.29 

Ce  ii 

11455 

— 

31340 

0.20 

0.074 

-1.13 

5031.97 

Ce  ii 

11341 

— 

31208 

0.38 

0.14 

-0.84 

5037.77 

Ce  ii 

8131 

- 

27976 

0.49 

0.19 

-0.73 

5044.01 

Ce  ii 

9772 

- 

29592 

1.1 

0.43 

-0.36 

5075.30 

Ce  ii 

7202 

— 

26900 

0.73 

0.28 

-0.55 

5076.47 

Ce  ii 

11458 

— 

31152 

0.65 

0.25 

-0.60 

5079.68 

Ce  ii 

11166 

- 

30847 

4.3 

1.7 

0.22 

5117.18 

Ce  ii 

11310 

— 

30847 

1.5 

0.58 

-0.24 

5117.95 

Ce  ii 

10058 

- 

29592 

0.12 

0.048 

-1.32 

5147.55 

Ce  ii 

10314 

- 

29735 

0.76 

0.30 

-0.52 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

5163.27 

Ce  ii 

11341 

- 30703 

0.50 

0.20 

-0.70 

5187.45 

Ce  ii 

9772 

- 29044 

2.1 

0.85 

-0.07 

5191.68 

Ce  ii 

7012 

- 26268 

0.72 

0.29 

-0.53 

5205.52 

Ce  ii 

10058 

- 29263 

0.22 

0.091 

-1.04 

5210.34 

Ce  ii 

7713 

- 26900 

0.087 

0.035 

-1.45 

5226.36 

Ce  ii 

7713 

- 26841 

0.11 

0.047 

-1.33 

5232.91 

Ce  ii 

10646 

- 29751 

0.97 

0.40 

-0.40 

5234.01 

Ce  ii 

8278 

- 27379 

0.20 

0.082 

-1.09 

5235.77 

Ce  ii 

11949 

- 31043 

0.23 

0.096 

-1.02 

5237.05 

Ce  ii 

10646 

- 29735 

0.32 

0.13 

-0.88 

5239.83 

Ce  ii 

9317 

- 28396 

0.080 

0.033 

-1.48 

5252.62 

Ce  ii 

9317 

- 28350 

0.35 

0.15 

-0.84 

5258.40 

Ce  ii 

5651 

- 24663 

0.047 

0.019 

-1.71 

5265.71 

Ce  ii 

10058 

- 29044 

0.75 

0.31 

-0.51 

5274.24 

Ce  ii 

8424 

- 27379 

1.2 

0.50 

-0.30 

5275.78 

Ce  ii 

10314 

- 29263 

0.20 

0.083 

-1.08 

5330.58 

Ce  ii 

7012 

- 25766 

0.43 

0.18 

-0.74 

5353.53 

Ce  ii 

7092 

- 25766 

1.0 

0.44 

-0.35 

5359.48 

Ce  ii 

11341 

- 29994 

0.18 

0.077 

-1.12 

5393.39 

Ce  ii 

8897 

- 27433 

1.1 

0.49 

-0.31 

5409.22 

Ce  ii 

8897 

- 27379 

1.0 

0.45 

-0.34 

5417.84 

Ce  ii 

8928 

- 27380 

0.055 

0.024 

-1.62 

5459.21 

Ce  ii 

13028 

- 31340 

0.64 

0.28 

-0.55 

5464.20 

Ce  ii 

11455 

- 29751 

0.41 

0.18 

-0.74 

5472.30 

Ce  ii 

10058 

- 28327 

0.68 

0.31 

-0.51 

5512.09 

Ce  ii 

8131 

- 26268 

0.72 

0.33 

-0.49 

5513.11 

Ce  ii 

11458 

- 29592 

0.091 

0.042 

-1.38 

5516.08 

Ce  ii 

13028 

- 31152 

0.30 

0.14 

-0.86 

5518.49 

Ce  ii 

9317 

- 27433 

0.21 

0.097 

-1.01 

5550.04 

Ce  ii 

10314 

- 28327 

0.16 

0.074 

-1.13 

5561.46 

Ce  ii 

11760 

- 29735 

0.11 

0.05  1 

-1.29 

5610.26 

Ce  ii 

8449 

- 26268 

0.21 

0.098 

-1.01 

5613.70 

Ce  ii 

11455 

- 29263 

0.21 

0.10 

-1.00 

5637.39 

Ce  ii 

11310 

- 29044 

0.29 

0.14 

-0.87 

5668.94 

Ce  ii 

8131 

- 25766 

0.23 

0.11 

-0.96 

5683.77 

Ce  ii 

11455 

- 29044 

0.17 

0.084 

-1.08 

5711.45 

Ce  ii 

11760 

- 29263 

0.31 

0.15 

-0.82 

5715.29 

Ce  ii 

12457 

- 29949 

0.30 

0.15 

-0.83 

5768.90 

Ce  ii 

10646 

- 27976 

0.35 

0.17 

-0.76 

5771.98 

Ce  ii 

10058 

- 27379 

0.051 

0.026 

-1.59 

5783.99 

Ce  ii 

11760 

- 29044 

0.082 

0.041 

-1.38 

5817.78 

Ce  ii 

8176 

- 25360 

0.063 

0.032 

-1.50 

5858.56 

Ce  ii 

10314 

- 27379 

0.074 

0.038 

-1.42 

5975.87 

Ce  ii 

10704 

- 27433 

0.31 

0.17 

-0.78 

5995.35 

Ce  ii 

10704 

- 27379 

0.30 

0.16 

-0.78 

6034.20 

Ce  ii 

11760 

- 28327 

0.18 

0.096 

-1.02 

6035.49 

Ce  ii 

13028 

- 29592 

0.25 

0.14 

-0.86 

6043.39 

Ce  ii 

9726 

- 26268 

0.34 

0.18 

-0.73 

6098.34 

Ce  ii 

14276 

- 30670 

0.49 

0.27 

-0.56 

6108.74 

Ce  ii 

13527 

- 29893 

0.24 

0.13 

-0.88 
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Wavelength 

A 

Spectrum 

Energy  Levels 
K 

gA 

1 08/sec 

gf 

Log  gf 

6232.45 

Ce  n 

9726 

— 

25766 

0.063 

0.037 

-1.44 

6272.05 

Ce  ii 

12457 

- 

28396 

0.27 

0.16 

-0.81 

6299.5  | 

Ce  n 

15282 

— 

31152 

0.35 

0.21 

-0.68 

6371.1  1 

Ce  ii 

12705 

- 

28396 

0.19 

0.1  1 

-0.94 

6466.90 

Ce  n 

14276 

— 

29735 

0.16 

0. 1 0 

-1.00 

6675.54 

Ce  ii 

12457 

— 

27433 

0.060 

0.040 

-1.40 

6744.70 

Ce  n 

13527 

- 

28350 

0.1  1 

0.077 

-1.11 

6755.08 

Ce  n 

13527 

- 

28327 

0.034 

0.023 

-1.64 

6919.27 

Ce  ii 

13527 

- 

27976 

0.062 

0.045 

-1.35 

71 15.08 

Ce  ii 

14276 

— 

28327 

0.1  1 

0.08 1 

-1.09 

7150.23 

Ce  ii 

15282 

— 

29263 

0.23 

0.18 

-0.75 

7189.40 

Ce  ii 

13527 

- 

27433 

0.12 

0.090 

-1.05 

7238.36 

Ce  n 

12457 

- 

26268 

0.12 

0.092 

-1.03 

7361.89 

Ce  n 

12366 

- 

25945 

0.03 1 

0.025 

-1.60 

7390.45 

Ce  ii 

0 

— 

13527 

0.00067 

0.00055 

-3.26 

7972.34 

Ce  n 

988 

_ 

13527 

0.00062 

0.00059 

-3.23 

8025.56 

Ce  ii 

0 

- 

12457 

0.0013 

0.00 1 2 

-2.91 

8250.64 

Ce  ii 

1410 

- 

13527 

0.00053 

0.00054 

-3.27 

8405.24 

Ce  ii 

2382 

- 

14276 

0.00075 

0.00079 

-3.10 

8702.38 

Ce  ii 

3794 

— 

15282 

0.0026 

0.0029 

-2.54 

8716.66 

Ce  ii 

988 

— 

12457 

0.00034 

0.00038 

-3.42 

8772.14 

Ce  ii 

2880 

- 

14276 

0.0035 

0.0040 

-2.40 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2174.60 

Co  i 

0 - 45971 

1.1 

0.081 

-1.09 

2268.17 

Co  i 

4143  - 48217 

1.7 

0.13 

-0.88 

2274.49 

Co  i 

0 - 43952 

0.54 

0.042 

-1.38 

2284.85 

Co  i 

816  - 44568 

0.64 

0.050 

-1.30 

2287.81 

Co  i 

4143  - 47839 

4.9 

0.39 

-0.41 

2291.46 

Co  i 

4690  - 48317 

1.8 

0.14 

-0.86 

2295.23 

Co  i 

0 - 43555 

0.61 

0.048 

-1.32 

2296.05 

Co  i 

5076  - 48616 

1.9 

0.15 

-0.83 

2296.71 

Co  i 

4690  - 48217 

3.8 

0.30 

-0.53 

2303.97 

Co  i 

3483  - 46873 

1.3 

0.10 

-1.00 

2304.18 

Co  i 

816  - 44202 

0.91 

0.073 

-1.14 

2305.18 

Co  i 

816  - 44183 

1.1 

0.087 

-1.06 

2309.02 

Co  i 

0 - 43295 

6.8 

0.54 

-0.26 

2316.16 

Co  i 

1407  - 44568 

1.6 

0.13 

-0.88 

2316.86 

Co  i 

1407  - 44556 

2.0 

0.16 

-0.79 

2323.14 

Co  i 

816  - 43848 

8.0 

0.65 

-0.19 

2325.55 

Co  i 

1407  - 44394 

2.3 

0.19 

-0.72 

2335.99 

Co  i 

1407  - 44202 

5.9 

0.49 

-0.31 

2338.67 

Co  i 

1809  - 44556 

8.2 

0.67 

-0.17 

2339.05 

Co  i 

816  - 43555 

1.9 

0.15 

-0.82 

2346.16 

Co  i 

816  - 43426 

2.4 

0.20 

-0.70 

2350.28 

Co  i 

4690  - 47225 

2.2 

0.18 

-0.74 

2351.39 

Co  i 

1407  - 43922 

0.69 

0.057 

-1.24 

2352.85 

Co  i 

3483  - 45971 

14. 

1.1 

0.05 

2353.42 

Co  i 

816  - 43295 

8.7 

0.72 

-0.14 

2355.48 

Co  i 

1407  - 43848 

3.0 

0.25 

-0.60 

2358.18 

Co  i 

1809  - 44202 

3.0 

0.25 

-0.60 

2365.07 

Co  i 

0 - 42269 

3.3 

0.27 

-0.56 

2369.68 

Co  i 

4143  - 46330 

4.2 

0.36 

-0.45 

2370.51 

Co  i 

816  - 42988 

1.1 

0.090 

-1.05 

2371.44 

Co  i 

17234  - 59389 

13. 

1.1 

0.06 

2371.86 

Co  i 

1407  - 43555 

1.9 

0.16 

-0.80 

2372.83 

Co  i 

1407  - 43538 

0.50 

0.042 

-1.37 

2377.22 

Co  i 

5076  - 47129 

3.5 

0.29 

-0.53 

2380.48 

Co  i 

816  - 42811 

7.1 

0.61 

-0.22 

2384.86 

Co  i 

0 - 41918 

5.6 

0.47 

-0.32 

2387.46 

Co  i 

4690  - 46563 

2.3 

0.19 

-0.71 

2400.84 

Co  i 

4690  - 46330 

1.00 

0.086 

-1.06 

2402.06 

Co  i 

816  - 42434 

6.5 

0.56 

-0.25 

2406.27 

Co  i 

4143  - 45688 

1.7 

0.15 

-0.82 

2407.25 

Co  i 

0 - 41529 

25. 

2.2 

0.34 

2410.51 

Co  i 

14036  - 55509 

20. 

1.8 

0.25 

2411.62 

Co  i 

816  - 42269 

31. 

2.7 

0.43 

2412.76 

Co  i 

1809  - 43243 

12. 

1.1 

0.03 

2413.19 

Co  i 

5076  - 46502 

2.3 

0.20 

-0.71 

2413.58 

Co  l 

14399  - 55819 

10. 

0.91 

-0.04 

2414.46 

Co  i 

1407  - 42811 

36. 

3.2 

0.50 

2415.30 

Co  i 

1809  - 43200 

40. 

3.5 

0.55 

2422.56 

Co  i 

13796  - 55061 

20. 

1.7 

0.23 

2424.93 

Co  i 

0 - 41226 

22. 

1.9 

0.28 
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Wavelength  Spectrum  Energy  Levels  gA  gf 


A 


2425.59 

Co  l 

4690 

2429.23 

Co  i 

816 

2432.21 

Co  i 

816 

2435.83 

Co  t 

0 

2436.66 

Co  i 

1407 

2439.05 

Co  i 

1809 

2441.05 

Co  l 

17234 

2456.24 

Co  i 

3483 

2460.21 

Co  t 

15184 

2460.81 

Co  i 

1809 

2462.12 

Co  i 

13796 

2463.78 

Co  i 

1407 

2464.62 

Co  i 

1407 

2467.69 

Co  i 

1407 

2470.28 

Co  i 

3483 

2473.90 

Co  i 

816 

2476.64 

Co  i 

3483 

2483.61 

Co  l 

4143 

2493.93 

Co  i 

8461 

2494.73 

Co  t 

3483 

2495.55 

Co  l 

4143 

2496.71 

Co  l 

4143 

2502.28 

Co  i 

7442 

2504.52 

Co  i 

3483 

2506.88 

Co  i 

4690 

2507.68 

Co  l 

4690 

2511.02 

Co  l 

3483 

2512.90 

Co  l 

7442 

2513.12 

Co  i 

4143 

2517.87 

Co  i 

4690 

2521.36 

Co  i 

0 

2528.97 

Co  i 

816 

2530.13 

Co  i 

4690 

2532.18 

Co  i 

5076 

2535.36 

Co  i 

7442 

2535.96 

Co  i- 

1407 

2536.49 

Co  i 

4143 

2544.25 

Co  i 

1809 

2544.86 

Co  i 

4143 

2548.34 

Co  i 

7442 

2549.30 

Co  i 

1407 

2553.00 

Co  i 

4690 

2553.37 

Co  i 

4143 

2555.07 

Co  i 

5076 

2556.76 

Co  i 

4143 

2562.15 

Co  i 

1809 

2567.35 

Co  i 

1407 

2572.24 

Co  i 

4690 

2573.40 

Co  i 

4690 

2573.54 

Co  i 

4143 

K 

l()8/sec 

45905 

1.2 

0.1  1 

41969 

0.72 

0.064 

41918 

24. 

2.2 

41041 

4.0 

0.35 

42434 

23. 

2.1 

42797 

23. 

2.1 

58187 

85. 

7.6 

44183 

3.9 

0.35 

55819 

4.3 

0.39 

42434 

4.7 

0.43 

54399 

7.7 

0.70 

41983 

0.73 

0.067 

41969 

0.42 

0.038 

41918 

2.5 

0.23 

43952 

7.3 

0.67 

41226 

0.85 

0.078 

43848 

7.1 

0.65 

44394 

7.5 

0.69 

48546 

3.8 

0.35 

43555 

1.6 

0.15 

44202 

6.3 

0.59 

44 1 83 

6.3 

0.59 

47394 

1.2 

0.1 1 

43399 

7.6 

0.72 

44568 

6.6 

0.62 

44556 

5.3 

0.50 

43295 

28. 

2.6 

47225 

3.8 

0.36 

43922 

1.8 

0.17 

44394 

15. 

1.4 

39649 

20. 

1.9 

40346 

16. 

1.6 

44202 

12. 

1.2 

44556 

16. 

1.5 

46873 

2.2 

0.21 

40828 

19. 

1.8 

43555 

12. 

1.2 

41  102 

15. 

1.5 

43426 

3.2 

0.32 

46672 

15. 

1.5 

40622 

1.8 

0.17 

43848 

4.4 

0.43 

43295 

5.0 

0.49 

44202 

6.5 

0.64 

43243 

3.1 

0.30 

40828 

7.8 

0.77 

40346 

8.2 

0.81 

43555 

1.7 

0.17 

43538 

1.2 

0.12 

42988 

1.2 

0.12 

Log  gf 


-0.96 

-1.20 

0.33 

-0.45 

0.32 

0.32 

0.88 

-0.45 

-0.41 

-0.37 

-0.15 

-1.18 

-1.42 

-0.65 

-0.17 

-1.11 

-0.18 

-0.16 

-0.45 

-0.81 

-0.23 

-0.23 

-0.96 

-0.15 

-0.21 

-0.30 

0.42 

-0.45 

-0.76 

0.16 

0.28 

0.19 

0.06 

0.19 

-0.68 

0.25 

0.07 

0.17 

-0.50 

0.16 

-0.76 

-0.37 

-0.31 

-0.20 

-0.52 

-0.11 

-0.09 

-0.77 

-0.93 

-0.94 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2574.35 

Co  i 

816 

- 39649 

5.7 

0.56 

-0.25 

2575.73 

Co  i 

1809 

- 40622 

0.27 

0.027 

-1.57 

2580.84 

Co  i 

4690 

- 43426 

2.0 

0.20 

-0.70 

2585.34 

Co  i 

8461 

- 47129 

5.7 

0.57 

-0.25 

2590.59 

Co  i 

7442 

- 46032 

5.7 

0.57 

-0.24 

2591.69 

Co  i 

4690 

- 43264 

1.9 

0.19 

-0.72 

2594.16 

Co  i 

1809 

- 40346 

0.55 

0.056 

-1.25 

2600.98 

Co  i 

3483 

- 41918 

0.65 

0.066 

-1.18 

2606.12 

Co  i 

5076 

- 43436 

1.7 

0.17 

-0.77 

2610.76 

Co  i 

4143 

- 42434 

0.50 

0.051 

-1.29 

2614.13 

Co  i 

1407 

- 39649 

0.46 

0.047 

-1.33 

2616.26 

Co  i 

8461 

- 46672 

5.1 

0.52 

-0.28 

2617.86 

Co  i 

5076 

- 43264 

1.3 

0.13 

-0.88 

2622.06 

Co  i 

4143 

- 42269 

1.2 

0.12 

-0.91 

2622.43 

Co  i 

4690 

- 42811 

1.4 

0.14 

-0.84 

2627.64 

Co  i 

3483 

- 41529 

2.7 

0.28 

-0.55 

2644.78 

Co  i 

8461 

- 46260 

2.3 

0.24 

-0.61 

2646.42 

Co  i 

4143 

- 41918 

3.5 

0.37 

-0.43 

2648.64 

Co  i 

3483 

- 41226 

7.3 

0.76 

-0.12 

2649.94 

Co  i 

8461 

- 46186 

3.0 

0.32 

-0.50 

2650.27 

Co  i 

5076 

- 42797 

1.4 

0.15 

-0.83 

2675.98 

Co  i 

5076 

- 42434 

1.5 

0.17 

-0.78 

2679.76 

Co  i 

8461 

- 45767 

4.0 

0.43 

-0.37 

2685.34 

Co  i 

4690 

- 41918 

2.0 

0.22 

-0.66 

2695.85 

Co  i 

4143 

- 41226 

1.8 

0.20 

-0.70 

2705.85 

Co  i 

13796 

- 50742 

6.2 

0.68 

-0.17 

2715.99 

Co  i 

16468 

- 53276 

30. 

3.3 

0.52 

2731.12 

Co  i 

16471 

- 53075 

20. 

2.3 

0.36 

2740.46 

Co  i 

7442 

- 43922 

4.8 

0.54 

-0.26 

2745.10 

Co  i 

16778 

- 53196 

30. 

3.4 

0.53 

2761.37 

Co  i 

4143 

- 40346 

0.74 

0.084 

-1.07 

2764.19 

Co  i 

3483 

- 39649 

1.2 

0.14 

-0.86 

2766.22 

Co  i 

17234 

- 53374 

22. 

2.5 

0.39 

2778.82 

Co  i 

15184 

- 51160 

16. 

1.8 

0.26 

2796.23 

Co  i 

5076 

- 40828 

0.34 

0.040 

-1.40 

2797.08 

Co  i 

8461 

- 44202 

1.3 

0.16 

-0.81 

2803.77 

Co  i 

4690 

- 40346 

0.75 

0.088 

-1.05 

2815.56 

Co  i 

4143 

- 39649 

0.99 

0.12 

-0.93 

2820.01 

Co  i 

8461 

- 43911 

0.49 

0.059 

-1.23 

2837.15 

Co  i 

16778 

- 52014 

1 1. 

1.3 

0.10 

2850.04 

Co  i 

8461 

- 43538 

1.1 

0.14 

-0.86 

2862.61 

Co  i 

1407 

- 36330 

0.20 

0.024 

-1.62 

2872.50 

Co  i 

8461 

- 43264 

0.49 

0.061 

-1.22 

2886.44 

Co  i 

816 

- 35451 

0.39 

0.048 

-1.31 

2899.82 

Co  i 

16471 

- 50945 

6.8 

0.86 

-0.06 

2903.20 

Co  i 

16468 

- 50903 

3.2 

0.40 

-0.40 

2927.67 

Co  i 

16778 

- 50925 

1 1. 

1.5 

0.  17 

2928.81 

Co  i 

0 

- 34134 

0.043 

0.0056 

-2.25 

2929.51 

Co  i 

16468 

- 50593 

11.  • 

1.4 

0. 1 5 

2957.68 

Co  i 

16778 

- 50579 

3.1 

0.40 

-0.40 
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Wavelength  Spectrum  Energy  Levels 
A K 


2987.16 

Co  i 

0 

- 

33467 

2989.59 

Co  i 

0 

- 

33440 

2995.15 

Co  i 

17234 

- 

5061 1 

3000.55 

Co  I 

816 

- 

34134 

3013.60 

Co  l 

0 

— 

33173 

3017.55 

Co  i 

816 

— 

33946 

3026.37 

Co  i 

15184 

- 

48217 

3034.43 

Co  l 

1407 

- 

14^2 

3042.48 

Co  i 

816 

- 

33674 

3044.00 

Co  i 

0 

— 

32842 

3048.89 

Co  i 

1407 

— 

34 1 96 

3060.05 

Co  i 

15774 

- 

48444 

3061.82 

Co  i 

816 

- 

33467 

3062.20 

Co  i 

816 

- 

33463 

3064.37 

Co  l 

816 

— 

33440 

3072.34 

Co  i 

1407 

— 

33946 

3082.62 

Co  i 

0 

- 

32431 

3086.78 

Co  i 

1809 

- 

34 1 96 

3089.60 

Co  i 

816 

- 

33173 

3098.20 

Co  i 

1407 

— 

33674 

3121.42 

Co  i 

0 

— 

32028 

3121.57 

Co  i 

816 

- 

32842 

3137.33 

Co  i 

1809 

- 

33674 

3139.94 

Co  i 

816 

- 

32654 

3147.06 

Co  i 

1407 

— 

33173 

3152.71 

Co  i 

16196 

— 

47905 

3154.68 

Co  i 

16471 

- 

48160 

3158.78 

Co  l 

816 

- 

32465 

3188.37 

Co  i 

15774 

- 

47129 

3219.15 

Co  i 

816 

— 

31871 

3232.87 

Co  i 

16471 

— 

47394 

3243.84 

Co  l 

15184 

- 

46003 

3247.18 

Co  i 

15184 

- 

45971 

3254.2 1 

Co  t 

15184 

- 

45905 

3260.82 

Co  i 

16471 

— 

47129 

3271.78 

Co  i 

15774 

— 

46330 

3283.46 

Co  i 

16778 

- 

47225 

3287.19 

Co  l 

15774 

- 

46186 

3307.15 

Co  i 

15774 

- 

46003 

3314.08 

Co  i 

14036 

— 

44202 

3319.48 

Co  i 

23612 

— 

53728 

3322.20 

Co  i 

16471 

— 

46563 

3325.24 

Co  i 

16196 

- 

46260 

3326.99 

Co  i 

23612 

- 

53660 

3334.14 

Co  i 

3483 

— 

33467 

3339.78 

Co  i 

23856 

— 

53789 

3342.73 

Co  i 

16778 

— 

46685 

3346.94 

Co  i 

23856 

- 

53725 

3348.1  1 

Co  i 

16471 

- 

46330 

3354.38 

Co  i 

4143 

- 

33946 

gA 

108/sec 

gf 

Log  gf 

0.83 

0.1  1 

-0.96 

0.82 

0.1  1 

-0.96 

3.6 

0.48 

-0.32 

0.17 

0.023 

-1.65 

0.36 

0.049 

-1.31 

0.96 

0. 1 3 

-0.88 

8.5 

1.2 

0.07 

0.090 

0.012 

-1.91 

0.27 

0.038 

-1.42 

3.1 

0.44 

-0.36 

0.63 

0.088 

-1.05 

9.0 

1.3 

0.10 

2.1 

0.30 

-0.53 

0.059 

0.0083 

-2.08 

0.082 

0.012 

-1.94 

1.3 

0.18 

-0.74 

0.60 

0.086 

-1.07 

1.2 

0.17 

-0.76 

0.37 

0.053 

-1.27 

0.35 

0.05  1 

-1.29 

0.27 

0.040 

-1.40 

0.12 

0.018 

-1.75 

0.56 

0.083 

-1.08 

0.33 

0.048 

-1.32 

0.58 

0.086 

-1.07 

8.3 

1.2 

0.09 

38. 

5.7 

0.75 

0.40 

0.060 

—1 .22 

9.3 

1.4 

0J5 

0.095 

0.015 

-1.83 

10. 

1.6 

0.20 

12. 

1.9 

0.29 

14. 

2.1 

0.33 

20. 

3.2 

0.50 

19. 

3.0 

0.48 

7.8 

1.2 

0.10 

39. 

6.3 

0.80 

4.7 

0.76 

-0.12 

7.2 

1.2 

0.07 

6.3 

1.0 

0.02 

58. 

9.5 

0.98 

16. 

2.6 

0.42 

12. 

1.9 

0.29 

84. 

14. 

1.15 

1.1 

0.19 

-0.73 

47. 

7.8 

0.89 

11. 

1.8 

0.26 

47. 

7.8 

0.89 

7.0 

1.2 

0.07 

1.1 

0.19 

-0.72 

51 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3361.56 

Co  i 

24628 

- 54367 

29. 

5.0 

0.70 

3362.80 

Co  i 

24628 

- 54356 

29. 

5.0 

0.70 

3367.1 1 

Co  i 

3483 

- 33173 

0.86 

0.15 

-0.84 

3370.33 

Co  i 

4690 

- 34352 

0.23 

0.040 

-1.40 

3373.23 

Co  i 

18390 

- 48026 

11. 

1.8 

0.26 

3385.22 

Co  i 

4143 

- 33674 

1.7 

0.28 

-0.55 

3388.17 

Co  i 

4690 

- 34196 

2.2 

0.39 

-0.41 

3395.38 

Co  i 

4690 

- 34134 

4.4 

0.76 

-0.12 

3405.12 

Co  i 

3483 

- 32842 

15. 

2.7 

0.43 

3409.18 

Co  i 

4143 

- 33467 

7.3 

1.3 

0.11 

3412.34 

Co  i 

4143 

- 33440 

11. 

1.9 

0.28 

3412.63 

Co  i 

0 

- 29295 

1.1 

0.20 

-0.70 

3414.74 

Co  i 

5076 

- 34352 

1.1 

0.19 

-0.72 

3417.16 

Co  i 

4690 

- 33946 

5.1 

0.89 

-0.05 

3424.51 

Co  i 

16778 

- 45971 

13. 

2.2 

0.34 

3428.23 

Co  i 

24628 

- 53789 

20. 

3.5 

0.55 

3431.58 

Co  i 

816 

- 29949 

1.6 

0.28 

-0.56 

3433.04 

Co  i 

5076 

- 34196 

9.1 

1.6 

0.20 

3438.91 

Co  i 

26450 

- 55521 

24. 

4.3 

0.63 

3442.93 

Co  i 

1407 

- 30444 

1.1 

0.20 

-0.70 

3443.64 

Co  i 

4143 

- 33173 

13. 

2.4 

0.38 

3446.09 

Co  i 

25938 

- 54948 

32. 

5.7 

0.76 

3449.17 

Co  i 

4690 

- 33674 

7.3 

1.3 

0.1  1 

3449.44 

Co  i 

3483 

- 32465 

2.6 

0.46 

-0.33 

3453.50 

Co  i 

3483 

- 32431 

26. 

4.6 

0.66 

3455.23 

Co  i 

1809 

- 30743 

0.80 

0.14 

-0.84 

3456.93 

Co  i 

816 

- 29735 

0.065 

0.012 

-1.93 

3461.18 

Co  i 

25569 

- 54452 

83. 

15. 

1.17 

3462.80 

Co  i 

5076 

- 33946 

9.7 

1.8 

0.24 

3465.80 

Co  i 

0 

- 28845 

2.3 

0.42 

-0.38 

3471.38 

Co  i 

25569 

- 54367 

26. 

4.7 

0.67 

3474.02 

Co  i 

0 

- 28777 

3.6 

0.64 

-0.19 

3478.56 

Co  i 

18390 

- 47129 

5.1 

0.92 

-0.04 

3483.41 

Co  i 

4143 

- 32842 

0.13 

0.024 

-1.61 

3485.37 

Co  i 

25139 

- 53822 

98. 

18. 

1.25 

3489.40 

Co  I 

7442 

- 36092 

17. 

3.1 

0.49 

3491.32 

Co  i 

1809 

- 30444 

0.34 

0.063 

-1.20 

3495.69 

Co  i 

5076 

- 33674 

4.3 

0.78 

-0.1  1 

3496.68 

Co  i 

4143 

- 32733 

0.66 

0.12 

-0.92 

3502.28 

Co  i 

3483 

- 32028 

11. 

2.0 

0.30 

3502.62 

Co  i 

1407 

- 29949 

0.36 

0.066 

-1.18 

3506.32 

Co  i 

4143 

- 32654 

9.4 

1.7 

0.24 

3509.84 

Co  i 

4690 

- 33173 

4.5 

0.83 

—0.08 

3510.43 

Co  i 

816 

- 29295 

0.75 

0.14 

-0.86 

3512.64 

Co  i 

4690 

- 33151 

7.4 

1.4 

0.14 

3513.48 

Co  i 

816 

- 29270 

2.0 

0.37 

-0.44 

3518.35 

Co  i 

8461 

- 36875 

21. 

3.9 

0.60 

3520.08 

Co  i 

816 

- 29216 

0.16 

0.030 

-1.52 

3521.57 

Co  i 

3483 

- 31871 

2.9 

0.55 

^0.26 

3523.43 

Co  i 

5076 

- 33449 

6.5 

1.2 

0.08 
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Wavelength  Spectrum  Energy  Levels 
A K 


3526.85 

Co  i 

0 

- 

28346 

3529.03 

Co  i 

1407 

- 

29735 

3529.81 

Co  l 

4143 

- 

32465 

3533.36 

Co  i 

1809 

- 

30103 

3543.26 

Co  l 

15184 

— 

43399 

3548.44 

Co  i 

13796 

— 

41969 

3550.60 

Co  l 

1 407 

— 

29563 

3552.99 

Co  i 

15774 

- 

43911 

3558.78 

Co  i 

4690 

- 

32782 

3560.89 

Co  i 

5076 

— 

33151 

3564.95 

Co  i 

4690 

— 

32733 

3569.38 

Co  i 

7442 

- 

35451 

3574.96 

Co  l 

4690 

- 

32654 

3575.36 

Co  l 

816 

- 

28777 

3578.08 

Co  i 

18390 

— 

46330 

3578.90 

Co  i 

14036 

— 

4 1 970 

3585.16 

Co  l 

4143 

- 

32028 

3587.19 

Co  i 

8461 

- 

36330 

3594.87 

Co  i 

1407 

- 

29216 

3602.08 

Co  i 

1809 

— 

29563 

3605.36 

Co  i 

4143 

— 

31871 

361 1.70 

Co  i 

18775 

- 

46455 

3615.39 

Co  i 

15774 

- 

43426 

3620.43 

Co  i 

18390 

- 

46003 

3624.33 

Co  i 

14399 

— 

41983 

3624.96 

Co  i 

5076 

— 

32654 

3627.81 

Co  i 

4143 

- 

31700 

3631.39 

Co  i 

816 

- 

28346 

3632.84 

Co  i 

23184 

- 

50703 

3634.71 

Co  i 

23208 

— 

50712 

3636.72 

Co  l 

15774 

— 

43264 

3639.44 

Co  l 

15774 

- 

43243 

3641.79 

Co  i 

16471 

- 

43922 

3643.18 

Co  i 

16471 

- 

43911 

3647.66 

Co  i 

1809 

— 

29216 

3649.35 

Co  i 

23184 

— 

50579 

3652.54 

Co  i 

1407 

- 

28777 

3654.45 

Co  i 

15774 

— 

43130 

3656.97 

Co  i 

4690 

— 

32028 

3662.16 

Co  i 

18390 

— 

45688 

3676.55 

Co  i 

23184 

— 

50376 

3683.05 

Co  i 

16778 

— 

43922 

3684.48 

Co  i 

16778 

— 

4391  1 

3690.72 

Co  i 

16468 

- 

43555 

3693.1 1 

Co  I 

16778 

— 

43848 

3693.48 

Co  i 

16471 

— 

43538 

3702.24 

Co  i 

23208 

- 

50211 

3704.06 

Co  i 

8461 

- 

35451 

3707.47 

Co  i 

16471 

- 

43436 

3708.82 

Co  i 

16471 

- 

43426 

gA 

108/sec 

gf 

Log  gf 

2.6 

0.48 

-0.32 

1.6 

0.30 

-0.52 

9.4 

1.8 

0.24 

1.3 

0.24 

-0.63 

7.6 

1.4 

0.16 

1.8 

0.34 

-0.47 

0.31 

0.058 

-1.23 

3.1 

0.59 

-0.23 

0.14 

0.026 

-1.59 

1.8 

0.33 

-0.48 

1.2 

0.23 

-0.63 

26. 

5.0 

0.70 

2 2 

0.42 

-0.38 

L2 

0.22 

-0.65 

3.2 

0.61 

-0.21 

0.91 

0.17 

-0.76 

1.2 

0.23 

-0.64 

26. 

5.0 

0.70 

1.00 

0.19 

-0.71 

0.92 

0.18 

-0.75 

0.88 

0.17 

-0.76 

12. 

2.4 

0.38 

1.8 

0.36 

-0.44 

2.5 

0.48 

-0.32 

0.62 

0.12 

-0.92 

0.089 

0.017 

-1.76 

0.93 

0.18 

-0.74 

0.053 

0.010 

-1.98 

19. 

3.8 

0.58 

22. 

4.4 

0.64 

1.8 

0.35 

-0.45 

4.8 

0.96 

-0.02 

3.7 

0.74 

-0.13 

4.3 

0.85 

-0.07 

0.051 

0.010 

-2.00 

27. 

5.4 

0.73 

0.060 

0.012 

-1.92 

1.5 

0.30 

-0.52 

0.056 

0.01 1 

-1.95 

13. 

2.7 

0.43 

37. 

7.5 

0.87 

11. 

2.2 

0.34 

2.2 

0.44 

-0.36 

1.7 

0.35 

-0.46 

6.4 

1.3 

0.11 

5.8 

1.2 

0.08 

39. 

7.9 

0.90 

1.8 

0.37 

-0.43 

1.4 

0.29 

-0.53 

5.7 

1.2 

0.07 

53 


Wavelength  Spectrum 
A 

Energy  Levels 
K 

gA 

108/sec 

gf 

Log  gf 

3712.18 

Co  i 

16468 

— 

43399 

1.2 

0.24 

-0.61 

3726.66 

Co  i 

13796 

- 

40622 

0.26 

0.054 

-1.27 

3730.48 

Co  i 

15184 

- 

41983 

4.7 

0.99 

-0.00 

3732.40 

Co  i 

15184 

- 

41969 

6.3 

1.3 

0.12 

3733.49 

Co  i 

16778 

— 

43555 

4.9 

1.0 

0.01 

3734.14 

Co  i 

16471 

— 

43243 

2.3 

0.47 

-0.33 

3735.93 

Co  i 

16778 

- 

43538 

3.9 

0.82 

-0.08 

3745.50 

Co  i 

7442 

- 

34134 

0.42 

0.088 

-1.06 

3749.94 

Co  i 

16471 

- 

43130 

2.6 

0.56 

-0.25 

3751.63 

Co  i 

16778 

— 

43426 

1.2 

0.25 

-0.60 

3754.35 

Co  i 

20501 

— 

47129 

2.7 

0.58 

-0.24 

3755.45 

Co  i 

16778 

- 

43399 

2.9 

0.60 

-0.22 

3760.39 

Co  i 

14036 

— 

40622 

0.30 

0.065 

-1.19 

3774.60 

Co  i 

16778 

- 

43264 

1.4 

0.29 

-0.53 

3777.54 

Co  i 

16778 

— 

43243 

0.73 

0.16 

-0.81 

3808.1 1 

Co  i 

3483 

— 

29735 

0.031 

0.0067 

-2.18 

3814.46 

Co  i 

15774 

- 

41983 

0.97 

0.21 

-0.67 

3816.33 

Co  i 

15774 

- 

41970 

1.9 

0.42 

-0.37 

3816.47 

Co  i 

15774 

- 

41969 

1.6 

0.35 

-0.45 

3841.46 

Co  i 

7442 

— 

33467 

0.074 

0.016 

-1.79 

3842.05 

Co  i 

7442 

— 

33463 

1.8 

0.39 

-0.41 

3845.47 

Co  i 

7442 

- 

33440 

8.8 

2.0 

0.29 

3861.16 

Co  i 

8461 

- 

34352 

1.1 

0.24 

-0.62 

3873.12 

Co  i 

3483 

- 

29295 

2.2 

0.50 

-0.31 

3873.96 

Co  i 

4143 

— 

29949 

1.3 

0.30 

-0.53 

3876.84 

Co  i 

3483 

— 

29270 

0.1 1 

0.025 

-1.61 

3881.87 

Co  i 

4690 

- 

30444 

0.43 

0.098 

-1.01 

3884.62 

Co  i 

8461 

- 

34196 

0.18 

0.041 

-1.38 

3885.29 

Co  i 

7442 

- 

33173 

0.069 

0.016 

-1.81 

3892.12 

Co  i 

20501 

— 

46186 

1.3 

0.30 

-0.52 

3893.07 

Co  i 

18775 

— 

44455 

0.80 

0.18 

-0.74 

3894.08 

Co  i 

8461 

- 

34134 

12. 

2.8 

0.45 

3894.98 

Co  l 

5076 

- 

30743 

0.33 

0.076 

-1.12 

3898.49 

Co  i 

15184 

- 

40828 

0.29 

0.065 

-1.18 

3904.05 

Co  i 

28845 

— 

54452 

5.9 

1.3 

0. 1 3 

3906.29 

Co  i 

4143 

— 

29735 

0.063 

0.014 

-1.84 

3909.93 

Co  i 

0 

- 

25569 

0.023 

0.0052 

-2.28 

3917.1  1 

Co  i 

18390 

- 

4391  1 

3.4 

0.79 

-0.10 

3922.75 

Co  i 

8461 

- 

33946 

0.12 

0.028 

-1.56 

3925.16 

Co  i 

21216 

— 

46685 

1.8 

0.41 

-0.38 

3929.25 

Co  i 

28346 

— 

53789 

5.5 

1.3 

0.1  1 

3933.91 

Co  i 

4690 

- 

30103 

0.016 

0.0038 

-2.42 

3935.97 

Co  i 

7442 

— 

32842 

1.6 

0.38 

-0.42 

3940.89 

Co  i 

5076 

- 

30444 

0.090 

0.02  1 

-1.68 

3941.73 

Co  i 

3483 

— 

28845 

0.090 

0.021 

-1.68 

3945.33 

Co  i 

7442 

— 

32782 

0.22 

0.052 

-1.28 

3952.33 

Co  i 

3483 

- 

28777 

0.016 

0.0038 

-2.42 

3952.92 

Co  i 

7442 

- 

32733 

0.39 

0.093 

-1.03 

3957.94 

Co  i 

4690 

— 

29949 

0. 1 0 

0.024 

-1.62 

3961.00 

Co  l 

21216 

- 

46455 

2.4 

0.57 

-0.24 

54 


Wavelength 

A 

Spectrum 

Energy  Levels 
k 

gA 

108/sec 

gf 

Log  gf 

3969.12 

Co  i 

20501 

— 

45688 

4.3 

1.0 

0.01 

3972.53 

Co  l 

28346 

- 

53512 

16. 

3.7 

0.57 

3973.15 

Co  l 

15184 

- 

40346 

0.85 

0.20 

-0.70 

3974.73 

Co  i 

4143 

- 

29295 

0.038 

0.0089 

-2.05 

3977.18 

Co  i 

18775 

— 

4391  1 

0.70 

0.17 

-0.78 

3978.66 

Co  i 

4143 

— 

29270 

0.056 

0.013 

-1.88 

3979.52 

Co  i 

816 

- 

25938 

0.018 

0.0043 

-2.36 

3987.12 

Co  i 

4143 

- 

29216 

0.018 

0.0044 

-2.36 

3990.30 

Co  i 

15774 

- 

40828 

0.73 

0.18 

-0.76 

3991.54 

Co  i 

29270 

- 

54316 

15. 

3.5 

0.55 

3991.69 

Co  i 

4690 

— 

29735 

0.032 

0.0077 

-2.12 

3994.54 

Co  i 

5076 

- 

30103 

0.024 

0.0057 

-2.25 

3995.3  1 

Co  i 

7442 

- 

32465 

6.0 

1.4 

0.16 

3997.91 

Co  i 

8461 

- 

33467 

1.3 

0.31 

-0.51 

4013.94 

Co  i 

16196 

— 

41102 

0.80 

0.19 

-0.72 

4019.30 

Co  i 

4690 

_ 

29563 

0.010 

0.0025 

-2.60 

4020.90 

Co  l 

3483 

- 

28346 

0.1  1 

0.026 

-1.58 

4023.40 

Co  i 

15774 

- 

40622 

0.23 

0.056 

-1.25 

4027.04 

Co  l 

1407 

- 

26232 

0.012 

0.0029 

-2.53 

4035.55 

Co  i 

28845 

— 

53618 

18. 

4.5 

0.65 

4045.39 

Co  i 

8461 

— 

33173 

0.46 

0.1  1 

-0.95 

4052.92 

Co  i 

28845 

- 

53512 

1 1. 

2.8 

0.45 

4057.20 

Co  l 

1809 

- 

26450 

0.0052 

0.0013 

-2.89 

4058.19 

Co  l 

4143 

- 

28777 

0.029 

0.0072 

-2.14 

4058.60 

Co  i 

16196 

— 

40828 

0.87 

0.22 

-0.67 

4066.37 

Co  i 

7442 

— 

32028 

0.31 

0.077 

-1.11 

4068.54 

Co  i 

15774 

- 

40346 

1.3 

0.32 

-0.49 

4086.31 

Co  i 

1 5 1 84 

- 

39649 

■?  ~> 

0.54 

-0.27 

4092.39 

Co  i 

7442 

- 

31871 

0.72 

0.18 

-0.74 

4104.75 

Co  i 

18775 

- 

43130 

0.67 

0.17 

-0.77 

41  10.54 

Co  i 

8461 

— 

32782 

0.62 

0.16 

-0.80 

41  18.77 

Co  i 

8461 

- 

32733 

3.1 

0.79 

-0.10 

4121.32 

Co  i 

7442 

- 

3 1 700 

3.7 

0.93 

-0.03 

4158.42 

Co  l 

23184 

- 

47225 

1.9 

0.48 

-0.32 

4162.17 

Co  i 

28845 

— 

52864 

8.7 

2.3 

0.35 

4187.25 

Co  i 

16471 

— 

40346 

0.27 

0.071 

-1.15 

4190.71 

Co  i 

0 

- 

23856 

0.0086 

0.0023 

-2.65 

4234.00 

Co  l 

0 

- 

23612 

0.0020 

0.00054 

-3.27 

4252.31 

Co  i 

816 

- 

24326 

0.0062 

0.0017 

-2.77 

4285.79 

Co  l 

1407 

— 

24733 

0.0028 

0.00077 

-3.1  1 

4331.24 

Co  i 

27497 

— 

50579 

3.2 

0.90 

-0.04 

4339.62 

Co  i 

20501 

- 

43538 

1.1 

0.32 

-0.49 

4371.13 

Co  i 

16778 

- 

39649 

0.19 

0.055 

-1.26 

4373.63 

Co  i 

28346 

- 

51204 

3.6 

1.0 

0.01 

4391.57 

Co  i 

24326 

— 

47091 

1.3 

0.37 

-0.44 

4417.40 

Co  i 

24733 

— 

47365 

1.7 

0.50 

-0.30 

4421.34 

Co  i 

23612 

- 

46223 

1.0 

0.30 

-0.52 

4431.62 

Co  i 

23208 

- 

45767 

0.77 

0.23 

-0.65 

4445.72 

Co  i 

25041 

— 

47528 

1.4 

0.42 

-0.37 

4466.89 

Co  i 

24326 

- 

46707 

3.7 

1.1 

0.04 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

4469.56 

Co  i 

23856  - 46223 

5.2 

1.5 

0.19 

4471.55 

Co  i 

24733  - 47091 

2.6 

0.77 

-0.1 1 

4478.32 

Co  i 

25041  - 47365 

1.6 

0.47 

-0.33 

4483.93 

Co  i 

25233  - 47528 

1.4 

0.43 

-0.36 

4494.76 

Co  i 

28471  - 50712 

2.4 

0.72 

-0.14 

4517.1 1 

Co  i 

25233  - 47365 

2.8 

0.85 

-0.07 

4530.96 

Co  i 

23612  - 45676 

11. 

3.4 

0.53 

4533.99 

Co  i 

25041  - 47091 

4.9 

1.5 

0.18 

4543.81 

Co  i 

21920  - 43922 

1.7 

0.52 

-0.29 

4549.66 

Co  i 

24733  - 46707 

6.0 

1.9 

0.27 

4565.59 

Co  i 

24326  - 46223 

7.9 

2.5 

0.39 

4570.02 

Co  i 

29295  - 51170 

2.6 

0.82 

-0.09 

4580.14 

Co  i 

7442  - 29270 

0.0075 

0.0024 

-2.62 

4581.60 

Co  i 

23856  - 45676 

8.8 

2.8 

0.44 

4594.63 

Co  I 

29295  - 51053 

5.9 

1.9 

0.27 

4596.90 

Co  i 

29295  - 51042 

5.9 

1.9 

0.27 

4623.04 

Co  i 

25740  - 47365 

1.1 

0.34 

-0.46 

4625.78 

Co  i 

29949  - 51561 

3.2 

1.0 

0.01 

4629.38 

Co  i 

24628  - 46223 

6.7 

2.1 

0.33 

4663.41 

Co  i 

25269  - 46707 

11. 

3.5 

0.54 

4682.38 

Co  i 

25740  - 47091 

6.8 

2.2 

0.35 

4693.21 

Co  i 

26063  - 47365 

6.3 

2.1 

0.32 

4698.38 

Co  i 

26250  - 47528 

1.7 

0.56 

-0.25 

4727.94 

Co  i 

3483  - 24628 

0.0021 

0.00070 

-3.15 

4734.83 

Co  i 

26250  - 47365 

1.1 

0.37 

-0.43 

4749.68 

Co  i 

24628  - 45676 

4.6 

1.5 

0.19 

4754.36 

Co  i 

26063  - 47091 

1.2 

0.41 

-0.39 

4768.08 

Co  i 

25740  - 46707 

1.4 

0.48 

-0.32 

4771.11 

Co  i 

25269  - 46223 

4.1 

1.4 

0.15 

4776.32 

Co  i 

26598  - 47528 

5.7 

2.0 

0.29 

4780.01 

Co  i 

26450  - 47365 

7.4 

2.5 

0.40 

4792.86 

Co  i 

26232  - 47091 

16. 

5.4 

0.73 

4813.48 

Co  i 

25938  - 46707 

9.5 

3.3 

0.52 

4840.27 

Co  i 

25569  - 46223 

11. 

3.9 

0.59 

4843.46 

Co  i 

26450  - 47091 

1.6 

0.55 

-0.26 

4867.88 

Co  i 

25139  - 45676 

20. 

7.1 

0.85 

4882.72 

Co  i 

26232  - 46707 

2.6 

0.92 

-0.04 

4899.52 

Co  i 

16471  - 36875 

0.12 

0.043 

-1.37 

5108.89 

Co  i 

31700  - 51268 

5.1 

2.0 

0.30 

5122.77 

Co  i 

29563  - 49078 

5.8 

2.3 

0.36 

5125.69 

Co  i 

31700  - 51204 

6.7 

2.6 

0.42 

5126.20 

Co  i 

29216  - 48719 

5.4 

2.1 

0.32 

5133.45 

Co  i 

31700  - 51174 

8.4 

3.3 

0.52 

5146.74 

Co  i 

28777  - 48202 

9.6 

3.8 

0.58 

5154.05 

Co  i 

31871  - 51268 

8.5 

3.4 

0.53 

5156.34 

Co  i 

32733  - 52121 

9.7 

3.9 

0.59 

5176.08 

Co  i 

16778  - 36092 

0.21 

0.084 

-1.08 

5212.71 

Co  I 

28346  - 47524 

13. 

5.1 

0.71 

5230.22 

Co  i 

14036  - 33151 

0.22 

0.090 

-1.04 

5235.21 

Co  i 

17234  - 36330 

0.45 

0.19 

-0.73 

56 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

k 

1 08/sec 

5247.93 

Co  i 

14399 

— 

33449 

0.24 

0.099 

-1.00 

5250.00 

Co  l 

33674 

- 

52717 

6.4 

2.7 

0.42 

5254.65 

Co  i 

32028 

- 

51053 

4.2 

1.7 

0.24 

5257.62 

Co  i 

32028 

- 

51042 

8.4 

3.5 

0.54 

5265.82 

Co  i 

29216 

— 

48202 

2.5 

1.0 

0.01 

5266.30 

Co  l 

29735 

— 

48719 

8.2 

3.4 

0.54 

5266.49 

Co  l 

16468 

- 

35451 

0.35 

0.15 

-0.83 

5268.52 

Co  i 

30103 

- 

49078 

8.9 

3.7 

0.57 

5276.19 

Co  i 

33173 

— 

52121 

9.9 

4.1 

0.62 

5280.65 

Co  i 

29270 

— 

48202 

12. 

5.2 

0.71 

5283.49 

Co  l 

33173 

— 

52095 

5.0 

2.1 

0.32 

5287.57 

Co  i 

29295 

- 

48202 

2.0 

0.83 

-0.08 

5287.81 

Co  i 

32654 

- 

51561 

4.1 

1.7 

0.24 

5301.06 

Co  i 

13796 

- 

32654 

0.097 

0.041 

-1.39 

5310.20 

Co  i 

33946 

— 

52772 

2.7 

1.2 

0.06 

5312.66 

Co  i 

33946 

— 

52764 

11. 

4.6 

0.66 

5316.78 

Co  l 

32465 

- 

51268 

5.3 

2.2 

0.35 

5321.72 

Co  i 

33674 

- 

52460 

2.1 

0.89 

-0.05 

5325.28 

Co  i 

32431 

- 

51202 

7.9 

3.3 

0.52 

5325.95 

Co  i 

33946 

— 

52717 

3.3 

1.4 

0.14 

5331.47 

Co  i 

14399 

— 

33151 

0.094 

0.040 

-1 .40 

5332.67 

Co  i 

28777 

- 

47524 

1.9 

0.82 

-0.09 

5333.65 

Co  i 

3243  1 

- 

51174 

3.9 

1.7 

0.22 

5334.84 

Co  l 

32431 

- 

51170 

3.9 

1.7 

0.22 

5341.33 

Co  i 

33440 

— 

52156 

7.1 

3.0 

0.48 

5342.71 

Co  i 

32431 

— 

51143 

26. 

1 1. 

1.05 

5343.39 

Co  l 

32465 

- 

51174 

13. 

5.6 

0.75 

5347.49 

Co  l 

33467 

- 

52162 

4.0 

1.7 

0.24 

5349.09 

Co  i 

33467 

- 

52156 

4.0 

1.7 

0.24 

5352.05 

Co  i 

28845 

— 

47524 

13. 

5.5 

0.74 

5353.48 

Co  i 

33440 

— 

52114 

15. 

6.5 

0.81 

5359.18 

Co  i 

33467 

— 

52121 

8.1 

3.5 

0.54 

5362.77 

Co  i 

34134 

- 

52775 

14. 

6.0 

0.77 

5369.58 

Co  i 

14036 

- 

32654 

0.13 

0.057 

-1.25 

5381.10 

Co  i 

15774 

— 

34352 

0.037 

0.016 

-1.79 

5381.75 

Co  i 

34196 

— 

52772 

5.5 

2.4 

0.38 

5407.51 

Co  i 

33674 

- 

52162 

8.2 

3.6 

0.56 

5436.99 

Co  i 

33173 

- 

51561 

3.8 

1.7 

0.22 

5444.57 

Co  i 

32842 

- 

51204 

1 1. 

5.0 

0.70 

5452.30 

Co  i 

30743 

— 

49078 

2.4 

1.1 

0.04 

5454.56 

Co  i 

32842 

— 

51170 

f 8.9 

4.0 

0.60 

5469.30 

Co  i 

15184 

— 

33463 

W 0.034 

0.015 

-1.82 

5470.46 

Co  i 

30444 

- 

48719 

2.9 

1.3 

0.1 1 

5477.08 

Co  i 

29949 

- 

48202 

2.6 

1.2 

0.06 

5483.34 

Co  i 

13796 

— 

32028 

0.14 

0.063 

-1.20 

5483.96 

Co  i 

29295 

— 

47524 

2.2 

0.99 

-0.00 

5489.65 

Co  i 

32842 

— 

51053 

4.0 

1.8 

0.25 

5495.67 

Co  i 

27497 

- 

45688 

0.66 

0.30 

-0.52 

5523.29 

Co  i 

18775 

— 

36875 

0.16 

0.071 

-1.15 

5524.98 

Co  i 

33173 

- 

51268 

3.7 

1.7 

0.22 
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> 

I 


J 

I 

PI 

X 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

5530.77 

Co  i 

13796 

- 31871 

0.054 

0.025 

-1.60 

5558.82 

Co  i 

28471 

- 46455 

0.68 

0.32 

-0.50 

5590.73 

Co  i 

16471 

- 34352 

0.099 

0.047 

-1.33 

5636.12 

Co  i 

33463 

- 51201 

3.2 

1.5 

0.19 

5647.22 

Co  i 

18390 

- 36092 

0.18 

0.087 

-1.06 

5659.1  1 

Co  i 

16468 

- 34134 

0.021 

0.010 

-2.00 

5830.08 

Co  i 

28777 

- 45925 

0.75 

0.38 

-0.42 

5890.48 

Co  i 

16468 

- 33440 

0.063 

0.033 

-1.49 

5915.54 

Co  i 

17234 

- 34134 

0.077 

0.040 

-1.39 

5935.39 

Co  i 

15184 

- 32028 

0.021 

0.01  1 

-1.95 

5946.49 

Co  i 

29563 

- 46375 

1.1 

0.57 

-0.24 

5984.08 

Co  i 

14036 

- 30743 

0.017 

0.0092 

-2.04 

5991.88 

Co  i 

16778 

- 33463 

0.092 

0.050 

-1.31 

6000.67 

Co  i 

29216 

- 45877 

1.5 

0.83 

-0.08 

6006.36 

Co  i 

35451 

- 52095 

3.9 

2.1 

0.33 

6007.67 

Co  i 

36330 

- 52971 

4.4 

2.4 

0.38 

6049.10 

Co  i 

36330 

- 52857 

4.4 

2.4 

0.38 

6082.44 

Co  i 

28346 

- 44782 

2.3 

1.3 

0.10 

6086.65 

Co  i 

27497 

- 43922 

0.71 

0.40 

-0.40 

6093.13 

Co  i 

14036 

- 30444 

0.028 

0.016 

-1.81 

61 16.98 

Co  i 

14399 

- 30743 

0.022 

0.012 

-1.91 

6122.65 

Co  i 

28777 

- 45106 

1.3 

0.71 

-0. 1 5 

6189.00 

Co  i 

13796 

- 29949 

0.025 

0.014 

-1.85 

6230.97 

Co  i 

14399 

- 30444 

0.016 

0.0095 

-2.02 

6249.51 

Co  i 

16468 

- 32465 

0.036 

0.021 

-1.67 

6257.58 

Co  i 

29949 

- 45925 

1.1 

0.66 

-0.18 

6273.03 

Co  i 

32782 

- 48719 

2.0 

1.2 

0.06 

6282.63 

Co  i 

14036 

- 29949 

0.036 

0.02  1 

-1.67 

6320.41 

Co  i 

35451 

- 51268 

3.7 

2.2 

0.34 

6347.83 

Co  l 

35451 

- 51200 

3.6 

2.2 

0.34 

6395.20 

Co  i 

30743 

- 46375 

1.2 

0.71 

-0. 1 5 

6417.82 

Co  i 

18775 

- 34352 

0.063 

0.039 

-1.41 

6429.91 

Co  i 

17234 

- 32782 

0.024 

0.015 

-1.82 

6450.24 

Co  i 

13796 

- 29295 

0.076 

0.048 

-1.32 

6455.00 

Co  i 

29295 

- 44782 

3.0 

1.9 

0.28 

6477.88 

Co  i 

30444 

- 45877 

1.5 

0.93 

-0.03 

6490.34 

Co  i 

16468 

- 31871 

0.022 

0.014 

-1.85 

6551.44 

Co  i 

15184 

- 30444 

0.0086 

0.0055 

-2.26 

6563.42 

Co  i 

16468 

- 31700 

0.055 

0.036 

-1.45 

6595.90 

Co  i 

29949 

- 45106 

i.l 

0.71 

-0. 1 5 

6632.44 

Co  i 

18390 

- 33463 

0.092 

0.060 

-1.22 

6678.81 

Co  i 

15774 

- 307*13 

0.014 

0.0095 

-2.02 

6771.06 

Co  i 

15184 

- 29949 

0.039 

0.027 

-1.58 

6814.94 

Co  i 

15774 

- 30444 

0.056 

0.039 

-1.41 

6872.40 

Co  i 

16196 

- 30743 

0.061 

0.043 

-1.36 

6937.81 

Co  i 

21920 

- 36330 

0.060 

0.043 

-1.37 

7016.61 

Co  i 

16196 

- 30444 

0.046 

0.034 

1.47 

7027.81 

Co  i 

3 1 700 

- 45925 

1.6 

1.2 

0.08 

7052.89 

Co  l 

15774 

- 29949 

0.10 

0.075 

-1.13 

7054.04 

Co  i 

21920 

- 36092 

0.14 

0.10 

-0.99 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

7084.99 

Co  i 

1 5 1 84 

- 29295 

0.18 

0.14 

-0.86 

71 13.56 

Co  i 

31871 

- 45925 

1.7 

1.3 

0. 1 0 

7134.32 

Co  i 

32733 

- 46746 

1.9 

1.4 

0.16 

7154.71 

Co  i 

16471 

- 30444 

0.023 

0.018 

-1.75 

7159.18 

Co  i 

32782 

- 46746 

2.4 

1.8 

0.26 

7193.60 

Co  i 

32028 

- 45925 

0.93 

0.72 

-0.14 

7285.28 

Co  i 

23153 

- 36875 

0. 1 0 

0.082 

-1.09 

7354.59 

Co  i 

1 5 1 84 

- 28777 

0.012 

0.0098 

-2.01 

7388.70 

Co  i 

21920 

- 35451 

0.12 

0.098 

-1.01 

7417.38 

Co  i 

16471 

- 29949 

0.038 

0.031 

-1.50 

7457.36 

Co  i 

3 1 700 

- 45106 

1.8 

1.5 

0.18 

7533.48 

Co  i 

32654 

- 45925 

0.78 

0.66 

-0.18 

7553.99 

Co  i 

31871 

- 45106 

1.5 

1.3 

0.12 

7564.96 

Co  i 

39649 

- 52864 

2.4 

2.0 

0.31 

7586.72 

Co  i 

23153 

- 36330 

0.065 

0.056 

-1.25 

7590.57 

Co  i 

16778 

- 29949 

0.0086 

0.0075 

-2. 1 3 

7606.30 

Co  i 

32782 

- 45925 

1.6 

1.4 

0. 1 3 

7610.24 

Co  i 

21216 

- 34352 

0.060 

0.052 

-1.28 

7712.68 

Co  t 

20501 

- 33463 

0.1  1 

0.095 

-l.o: 

7734.23 

Co  i 

33449 

- 46375 

1.2 

1.0 

0.02 

7743.27 

Co  l 

31871 

- 44782 

0.58 

0.52 

-0.28 

7838.17 

Co  i 

32028 

- 44782 

1.8 

1.6 

0.21 

7840.05 

Co  i 

33173 

- 45925 

1.0 

0.93 

-0.03 

7855.85 

Co  i 

33151 

- 45877 

0.80 

0.74 

-0.13 

7869.90 

Co  i 

33173 

- 45877 

0.60 

0.56 

-0.25 

7871.39 

Co  i 

33674 

- 46375 

0.71 

0.66 

-0.18 

7908.71 

Co  i 

32465 

- 45106 

2.6 

2.4 

0.39 

7926.55 

Co  i 

34134 

- 46746 

1.6 

1.5 

0.17 

7987.38 

Co  i 

16778 

- 29295 

0.038 

0.036 

-1.44 

8007.27 

Co  i 

33440 

- 45925 

6.2 

6.0 

0.78 

8022.13 

Co  i 

33463 

- 45925 

1.2 

1.2 

0.08 

8029.26 

Co  i 

32654 

- 45106 

1.3 

1.3 

0.10 

8043.33 

Co  t 

33946 

- 46375 

2.9 

2.8 

0.45 

8056.06 

Co  t 

33467 

- 45877 

2.9 

2.8 

0.45 

8066.49 

Co  i 

34352 

- 46746 

0.80 

0.78 

-0.1  1 

8093.96 

Co  i 

3243  1 

- 44782 

3.0 

3.0 

0.47 

81  16.41 

Co  i 

32465 

- 44782 

0.61 

0.60 

-0.22 

8152.1  1 

Co  i 

32842 

- 45106 

0.50 

0.50 

-0.30 

8193.03 

Co  i 

33674 

- 45877 

2.1 

2.1 

0.32 

8208.66 

Co  i 

34196 

- 46375 

2.0 

2.0 

0.30 

8372.84 

Co  i 

32842 

- 44782 

3.1 

3.3 

0.52 

8378.39 

Co  l 

33173 

- 45106 

1.2 

1.3 

0.10 

8574.57 

Co  i 

21780 

- 33440 

0.026 

0.029 

-1.54 

8575.35 

Co  i 

22475 

- 34134 

0.079 

0.088 

-1.06 

8586.74 

Co  i 

33463 

- 45106 

0.53 

0.58 

-0.23 

8589.73 

Co  i 

33467 

- 45106 

1.4 

1.6 

0.19 

8661.09 

Co  i 

21920 

- 33463 

0.027 

0.030 

-1.52 

8819.15 

Co  i 

41529 

- 52864 

6.4 

7.5 

0.87 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2245.13 

Co  II 

4029 

- 48556 

27. 

2.0 

0.31 

2283.52 

Co  ii 

4029 

- 47807 

12. 

0.97 

-0.01 

2286.16 

Co  ii 

3350 

- 47078 

169. 

13. 

1.12 

2292.00 

Co  ii 

17772 

- 61388 

77. 

6.0 

0.78 

2293.39 

Co  ii 

4561 

- 48151 

17. 

1.3 

0.12 

2307.86 

Co  ii 

4029 

- 47346 

169. 

13. 

1.13 

2311.60 

Co  ii 

4561 

- 47807 

125. 

10. 

1.00 

2314.05 

Co  ii 

4950 

- 48151 

136. 

11. 

1.04 

2314.98 

Co  ii 

5204 

- 48388 

116. 

9.3 

0.97 

2324.32 

Co  ii 

4029 

- 47039 

53. 

4.3 

0.63 

2326.14 

Co  ii 

4561 

- 47537 

59. 

4.8 

0.68 

2326.48 

Co  ii 

3350 

- 46321 

44. 

3.5 

0.55 

2329.10 

Co  ii 

18338 

- 61260 

62. 

5.0 

0.70 

2330.35 

Co  ii 

4950 

- 47848 

48. 

3.9 

0.59 

2344.26 

Co  ii 

5204 

- 47848 

64. 

5.3 

0.72 

2347.39 

Co  ii 

4950 

- 47537 

90. 

7.4 

0.87 

2361.53 

Co  ii 

5204 

- 47537 

12. 

1.0 

0.00 

2363.79 

Co  ii 

4029 

- 46321 

166. 

14. 

1.14 

2375.18 

Co  ii 

4950 

- 47039 

20. 

1.7 

0.23 

2378.62 

Co  ii 

3350 

- 45379 

158. 

13. 

1.13 

2383.46 

Co  ii 

4029 

- 45972 

178. 

15. 

1.18 

2386.36 

Co  ii 

4561 

- 46453 

1 16. 

9.9 

1.00 

2388.92 

Co  ii 

3350 

- 45198 

278. 

24. 

1.38 

2389.54 

Co  ii 

4950 

- 46786 

89. 

7.6 

0.88 

2393.90 

Co  ii 

4561 

- 46321 

28. 

2.4 

0.38 

2397.39 

Co  ii 

9813 

- 51512 

229. 

20. 

1.29 

2404.17 

Co  ii 

5204 

- 46786 

64. 

5.5 

0.74 

2407.67 

Co  II 

10708 

- 52230 

127. 

11. 

1.04 

2408.75 

Co  ii 

4950 

- 46453 

47. 

4.1 

0.61 

2414.06 

Co  ii 

4561 

- 45972 

70. 

6.1 

0.79 

2416.90 

Co  ii 

11322 

- 52684 

78. 

6.8 

0.83 

2417.65 

Co  ii 

4029 

- 45379 

119. 

10. 

1.02 

2423.62 

Co  ii 

5204 

- 46453 

21. 

1.8 

0.26 

2428.29 

Co  ii 

4029 

- 45198 

14. 

1.3 

0.10 

2436.98 

Co  ii 

4950 

- 45972 

13. 

1.1 

0.05 

2449.16 

Co  ii 

4561 

- 45379 

11. 

0.97 

-0.02 

2450.00 

Co  ii 

10708 

- 51512 

67. 

6.0 

0.78 

2464.20 

Co  ii 

9813 

- 50382 

49. 

4.5 

0.65 

2485.36 

Co  ii 

9813 

- 50036 

16. 

1.5 

0.17 

2486.44 

Co  ii 

10708 

- 50914 

62. 

5.7 

0.76 

2506.46 

Co  ii 

9813 

- 49698 

302. 

28. 

1.45 

2512.40 

Co  ii 

24075 

- 63865 

56. 

5.3 

0.72 

2519.82 

Co  ii 

10708 

- 50382 

171. 

16. 

1.21 

2524.96 

Co  II 

11322 

- 50914 

188. 

18. 

1.25 

2528.62 

Co  ii 

9813 

- 49348 

569. 

55. 

1.74 

2541.94 

Co  ii 

10708 

- 50036 

108. 

1 1. 

1.02 

2546.74 

Co  ii 

24412 

- 63665 

56. 

5.5 

0.74 

2559.41 

Co  ii 

11322 

- 50382 

174. 

17. 

1.23 

2564.04 

Co  ii 

10708 

- 49698 

206.  . 

20. 

1.31 

2574.86 

Co  ii 

13405 

- 52230 

35. 

3.5 

0.54 

60 


Wavelength 

A 

Spectrum 

Energy  Levels 
K 

gA 

108/sec 

gf 

Log  gf 

2580.33 

Co  it 

9813 

- 48556 

412. 

41. 

1.61 

2582.24 

Co  ii 

1 1 322 

50036 

220. 

22. 

1.34 

2587.22 

Co  ii 

1 0708 

- 49348 

194. 

19! 

1.29 

2614.36 

Co  ii 

17772 

- 56011 

244. 

25. 

1.40 

2632.24 

Co  ii 

18032 

- 5601 1 

215. 

22. 

1.35 

2663.53 

Co  ii 

9813 

- 47346 

65. 

6.9 

0.84 

2694.68 

Co  ii 

1 0708 

- 47807 

27. 

3.0 

0.47 
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Wavelength  Spectrum 
A 

Energy  Levels 
K 

gA 

108/sec 

gf 

Log  gf 

2364.71 

Cr  i 

0 

— 

42275 

0.39 

0.033 

-1.49 

2383.33 

Cr  i 

8308 

- 

50253 

6.0 

0.51 

-0.29 

2408.62 

Cr  i 

8308 

- 

49812 

8.4 

0.73 

-0.14 

2496.31 

Cr  l 

7927 

- 

47975 

11. 

1.1 

0.02 

2502.53 

Cr  i 

8095 

— 

48043 

7.4 

0.70 

-0.16 

2504.31 

Cr  i 

8095 

_ 

48014 

13. 

1.2 

0.08 

2508.1  I 

Cr  i 

7927 

- 

47786 

3.2 

0.30 

-0.52 

2508.98 

Cr  i 

7927 

- 

47772 

3.8 

0.36 

-0.44 

2513.62 

Cr  i 

8095 

- 

47866 

2.6 

0.25 

-0.61 

2516.92 

Cr  i 

8095 

— 

47814 

7.1 

0.67 

-0.17 

2518.71 

Cr  i 

8095 

_ 

47786 

5.1 

0.49 

-0.31 

2519.52 

Cr  i 

8308 

- 

47986 

27. 

2.5 

0.41 

2527. 1 2 

Cr  i 

8308 

- 

47866 

12. 

1.2 

0.08 

2530.45 

Cr  i 

8308 

- 

47814 

2.6 

0.25 

-0.60 

2545.64 

Cr  i 

7751 

— 

47022 

2.7 

0.26 

-0.58 

2549.54 

Cr  i 

7811 

— 

47022 

8.6 

0.84 

-0.07 

2553.06 

Cr  i 

781  1 

- 

46968 

2.1 

0.21 

-0.68 

2557.15 

Cr  i 

7927 

- 

47022 

4.3 

0.42 

-0.37 

2560.69 

Cr  i 

7927 

- 

46968 

7.0 

0.68 

-0.17 

2571.74 

Cr  i 

8095 

— 

46968 

8.1 

0.80 

-0. 1 0 

2577.65 

Cr  i 

8095 

— 

46878 

5.3 

0.52 

-0.28 

2588.20 

Cr  i 

8095 

- 

46720 

2.5 

0.26 

-0.59 

2591.85 

Cr  l 

8308 

- 

46878 

20. 

2.0 

0.31 

2603.57 

Cr  i 

8308 

- 

46705 

2.0 

0.21 

-0.68 

2622.86 

Cr  i 

8308 

— 

46422 

1.9 

0.20 

-0.71 

2625.32 

Cr  i 

8095 

— 

46174 

1.1 

0.12 

-0.94 

2626.60 

Cr  i 

8308 

- 

46368 

0.94 

0.097 

-1.01 

2629.82 

Cr  i 

8095 

- 

46109 

0.88 

0.091 

-1.04 

2642.12 

Cr  i 

24200 

— 

62037 

14. 

1.4 

0.16 

2678.16 

Cr  i 

7927 

— 

45255 

1.4 

0.15 

-0.83 

2688.04 

Cr  i 

8095 

— 

45286 

2.4 

0.26 

-0.58 

2690.26 

Cr  i 

8095 

- 

45255 

1.0 

0.1  1 

-0.95 

2700.60 

Cr  i 

8095 

— 

45113 

0.66 

0.072 

-1.14 

2701.99 

Cr  i 

8308 

- 

45306 

4.5 

0.50 

-0.30 

2702.53 

Cr  i 

24200 

— 

61  191 

6.7 

0.74 

-0. 1 3 

2703.48 

Cr  i 

8308 

— 

45286 

2.8 

0.30 

-0.52 

2705.43 

Cr  i 

24056 

- 

61008 

6.7 

0.73 

-0. 1 3 

2716.18 

Cr  i 

8308 

- 

45113 

1.7 

0.18 

-0.74 

2726.51 

Cr  i 

7593 

- 

44259 

13. 

1.4 

0.15 

2731.91 

Cr  i 

7593 

— 

44187 

8.2 

0.92 

-0.04 

2736.47 

Cr  i 

7593 

— 

44126 

4.8 

0.54 

-0.27 

2739.38 

Cr  i 

23934 

— 

60428 

26. 

3.0 

0.47 

2741.07 

Cr  i 

24056 

- 

60528 

36. 

4.1 

0.61 

2742.17 

Cr  i 

24200 

- 

60657 

37. 

4.1 

0.62 

2748.29 

Cr  i 

7751 

— 

44126 

3.1 

0.35 

-0.46 

2751.60 

Cr  i 

7927 

— 

44259 

1.3 

0. 1 5 

-0.82 

2752.88 

Cr  i 

7811 

- 

44 1 26 

3.1 

0.35 

-0.46 

2754.90 

Cr  i 

24834 

61  123 

8.6 

0.97 

-0.01 

2756.75 

Cr  i 

24897 

- 

61161 

8.6 

0.98 

-0.01 

2757.10 

Cr  i 

7927 

- 

44187 

4.4 

0.50 

-0.30 
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Wavelength  Spectrum  Energy  Levels 
A K 


2761.76 

Cr  i 

7927 

- 

44126 

2763.06 

Cr  i 

27817 

- 

63998 

2764.35 

Cr  i 

8095 

- 

44259 

2767.54 

Cr  i 

25038 

- 

61  161 

2769.92 

Cr  i 

8095 

— 

44187 

2771.45 

Cr  i 

23934 

— 

60005 

2779.14 

Cr  i 

25106 

— 

61078 

2780.70 

Cr  i 

8308 

- 

44259 

2826.75 

Cr  l 

27817 

- 

63183 

2846.02 

Cr  i 

27704 

— 

62830 

2849.29 

Cr  i 

27817 

— 

62903 

2871.63 

Cr  l 

8095 

- 

42908 

2879.27 

Cr  i 

7927 

- 

42648 

2881.14 

Cr  i 

24056 

- 

58754 

2887.00 

Cr  i 

781  1 

— 

42439 

2891.42 

Cr  i 

24200 

— 

58775 

2893.25 

Cr  i 

8095 

- 

42648 

2894.17 

Cr  i 

7751 

- 

42293 

2896.75 

Cr  i 

7927 

- 

42439 

2899.21 

Cr  t 

781  1 

— 

42293 

2904.68 

Cr  i 

24940 

— 

59358 

2905.49 

Cr  i 

781  1 

- 

42218 

2909.05 

Cr  i 

7927 

- 

42293 

2910.90 

Cr  i 

8095 

- 

42439 

291  1.14 

Cr  i 

8308 

— 

42648 

2913.73 

Cr  i 

25177 

— 

59488 

2967.64 

Cr  i 

8095 

- 

41782 

2971.1  1 

Cr  t 

7927 

- 

41575 

2975.48 

Cr  i 

781  1 

- 

41409 

2980.79 

Cr  i 

7751 

— 

41289 

2985.85 

Cr  i 

7927 

— 

41409 

2986.00 

Cr  i 

8095 

- 

41575 

2986.47 

Cr  l 

8308 

- 

41782 

2988.65 

Cr  i 

7593 

- 

4 1 043 

2991.89 

Cr  l 

7811 

— 

41225 

2994.07 

Cr  l 

7593 

_ 

40983 

2995.10 

Cr  l 

7593 

- 

40971 

2996.58 

Cr  i 

7927 

— 

41289 

2998.79 

Cr  i 

7593 

- 

40930 

3000.89 

Cr  i 

8095 

— 

41409 

3005.06 

Cr  i 

8308 

— 

41575 

3013.03 

Cr  i 

7751 

- 

40930 

3013.71 

Cr  i 

7811 

- 

40983 

3014.76 

Cr  i 

7811 

— 

40971 

3014.92 

Cr  i 

7927 

— 

41083 

3015.19 

Cr  i 

7751 

_ 

40906 

3017.57 

Cr  i 

8095 

- 

41225 

3018.50 

Cr  i 

7811 

- 

40930 

3018.82 

Cr  i 

7927 

- 

41043 

3020.67 

Cr  i 

7811 

- 

40906 

gA 

108/sec 

gf 

Log  gf 

2.6 

0.29 

-0.53 

9.7 

1.1 

0.04 

2.4 

0.27 

-0.56 

8.6 

0.99 

—0.00 

7.3 

0.84 

-0.08 

6.5 

0.75 

-0. 1 3 

8.6 

1.00 

-0.00 

19. 

->  -) 

0.34 

9.6 

L2 

0.06 

9.5 

1.2 

0.06 

19. 

2.3 

0.37 

2.3 

0.28 

-0.55 

2.5 

0.31 

-0.5  1 

1 1. 

1.4 

0. 1 3 

3.2 

0.39 

-0.40 

19. 

2.4 

0.37 

7.4 

0.93 

-0.03 

3.5 

0.44 

-0.35 

4.0 

0.50 

-0.30 

1.4 

0.18 

-0.74 

20. 

2.5 

0.40 

3.1 

0.40 

-0.40 

4.8 

0.61 

-0.21 

5.0 

0.64 

-0.19 

5.0 

0.63 

-0.20 

23. 

2.9 

0.47 

7.8 

1.0 

0.01 

7.4 

0.98 

-0.01 

7.0 

0.94 

-0.03 

5.0 

0.66 

-0.18 

7.1 

0.94 

-0.02 

23. 

3.1 

0.49 

34. 

4.6 

0.66 

8.7 

1.2 

0.07 

6.7 

0.90 

-0.04 

3.0 

0.40 

-0.40 

3.9 

0.52 

-0.28 

10.0 

1.3 

0.13 

2.7 

0.36 

-0.44 

15. 

2.1 

0.32 

12. 

1.6 

0.19 

2.0 

0.28 

-0.56 

10. 

1.4 

0.15 

10. 

1.4 

0.15 

21. 

2.9 

0.46 

10. 

1.4 

0.14 

44. 

6.1 

0.78 

6.2 

0.85 

-0.07 

3.5 

0.48 

-0.32 

6.2 

0.85 

-0.07 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3021.56 

Cr  i 

8308 

- 41393 

47. 

6.4 

0.80 

3024.35 

Cr  i 

7927 

- 40983 

16. 

2.2 

0.35 

3029.16 

Cr  i 

7927 

- 40930 

2.5 

0.34 

-0.46 

3030.24 

Cr  i 

8095 

- 41086 

11. 

1.5 

0.17 

3031.35 

Cr  i 

7927 

- 40906 

2.0 

0.28 

-0.55 

3034.19 

Cr  i 

8095 

- 41043 

5.9 

0.81 

-0.09 

3037.04 

Cr  i 

8308 

- 41225 

8.7 

1.2 

0.08 

3039.78 

Cr  i 

24200 

- 57088 

29. 

4.0 

0.61 

3040.85 

Cr  i 

8095 

- 40971 

8.1 

1.1 

0.05 

3053.88 

Cr  i 

8308 

- 41043 

11. 

1.5 

0.17 

3065.07 

Cr  i 

24940 

- 57557 

34. 

4.7 

0.68 

3073.68 

Cr  i 

25177 

- 57702 

34. 

4.8 

0.68 

3077.83 

Cr  i 

25106 

- 57587 

22. 

3.1 

0.49 

3095.86 

Cr  i 

21841 

- 54133 

7.8 

1.1 

0.05 

3109.34 

Cr  i 

24834 

- 56986 

10. 

1.5 

0.18 

3110.86 

Cr  i 

24897 

- 57033 

10. 

1.5 

0.18 

3119.25 

Cr  i 

25038 

- 57088 

18. 

2.6 

0.42 

3119.71 

Cr  i 

24940 

- 56986 

15. 

2.2 

0.34 

3148.44 

Cr  i 

23934 

- 55686 

29. 

4.4 

0.64 

3155.15 

Cr  i 

24056 

- 55741 

35. 

5.2 

0.72 

3163.76 

Cr  i 

24200 

- 55799 

35. 

5.3 

0.72 

3188.01 

Cr  i 

24092 

- 55451 

21. 

3.2 

0.51 

3198.11 

Cr  i 

24092 

- 55353 

7.9 

1.2 

0.08 

3229.20 

Cr  i 

27817 

- 58775 

14. 

2.2 

0.34 

3237.73 

Cr  i 

23934 

- 54811 

20. 

3.2 

0.50 

3245.54 

Cr  i 

23934 

- 54736 

38. 

6.0 

0.77 

3251.84 

Cr  i 

24056 

- 54799 

41. 

6.4 

0.81 

3257.82 

Cr  i 

24200 

- 54887 

41. 

6.5 

0.81 

3259.98 

Cr  i 

24200 

- 54866 

31. 

4.9 

0.69 

3326.59 

Cr  i 

24940 

- 54993 

9.3 

1.5 

0.19 

3329.05 

Cr  i 

25177 

- 55207 

11. 

1.8 

0.25 

3343.34 

Cr  i 

24897 

- 54799 

10. 

1.7 

0.24 

3346.02 

Cr  i 

24200 

- 54078 

29. 

4.9 

0.69 

3346.74 

Cr  i 

24056 

- 53927 

28. 

4.8 

0.68 

3349.07 

Cr  i 

24282 

- 54133 

19. 

3.3 

0.51 

3349.32 

Cr  i 

25038 

- 54887 

18. 

3.1 

0.49 

3351.60 

Cr  i 

25038 

- 54866 

11. 

1.8 

0.25 

3351.97 

Cr  i 

0 

- 29825 

0.038 

0.0065 

-2.19 

3353.03 

Cr  i 

31055 

- 60871 

29. 

4.9 

0.69 

3362.21 

Cr  i 

20519 

- 50253 

9.8 

1.7 

0.22 

3376.40 

Cr  i 

31048 

- 60657 

16. 

2.8 

0.45 

3379.17 

Cr  i 

20517 

- 50102 

5.5 

0.94 

-0.03 

3433.60 

Cr  i 

20519 

- 49635 

44. 

7.7 

0.89 

3434.11 

Cr  i 

20524 

- 49635 

9.0 

1.6 

0.20 

3436.19 

Cr  i 

20524 

- 49618 

26. 

4.5 

0.66 

3441.12 

Cr  i 

20521 

- 49573 

11. 

2.0 

0.31 

3441.44 

Cr  i 

20524 

- 49573 

23. 

4.1 

0.61 

3443.79 

Cr  i 

23934 

- 52963 

8.7 

1.5 

0. 1 

3445.62 

Cr  i 

20524 

- 49538 

28. 

4.9 

0.69 

3447.02 

Cr  i 

20517 

- 49520 

5.0 

0.90 

-0.05 

64 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

k 

108/sec 

3447.43 

Cr  i 

20521 

- 49520 

28. 

4.9 

0.69 

3447.76 

Cr  i 

20524 

- 49520 

1 1. 

2.0 

0.31 

3453.33 

Cr  i 

20517 

- 49467 

30. 

5.4 

0.73 

3453.74 

Cr  i 

2052  1 

- 49467 

6.2 

1.1 

0.05 

3455.60 

Cr  i 

20524 

- 49454 

20. 

3.6 

0.55 

3460.43 

Cr  i 

24282 

- 53172 

29. 

5.2 

0.72 

3465.25 

Cr  i 

20521 

- 49371 

9.8 

1.8 

0.25 

3467.02 

Cr  i 

24282 

- 53117 

1 1. 

2.0 

0.30 

3467.72 

Cr  i 

24056 

- 52885 

19. 

3.5 

0.54 

3469.59 

Cr  i 

24304 

- 53117 

13. 

2.4 

0.38 

3472.76 

Cr  i 

21841 

- 50628 

3.1 

0.56 

-0.25 

3472.91 

Cr-i 

23934 

- 52720 

6.3 

1.1 

0.06 

3473.61 

Cr  l 

21848 

- 50628 

7.7 

1.4 

0.15 

3481.30 

Cr  i 

21841 

- 50557 

14. 

2.5 

0.40 

3481.54 

Cr  i 

24200 

- 52915 

15. 

2.8 

0.44 

3494.97 

Cr  i 

24056 

- 52660 

15. 

2.7 

0.43 

3510.54 

Cr  i 

24200 

- 52678 

21. 

3.9 

0.59 

3550.64 

Cr  i 

25771 

- 53927 

38. 

7.1 

0.85 

3558.52 

Cr  i 

25206 

- 53299 

23. 

4.4 

0.65 

3566.16 

Cr  l 

25360 

- 53394 

38. 

7.2 

0.86 

3573.64 

Cr  i 

21848 

- 49823 

2 2 

4.2 

0.63 

3574.04 

Cr  i 

21840 

- 49812 

14. 

2.6 

0.42 

3574.80 

Cr  i 

21857 

- 49823 

58. 

11. 

1.05 

3578.69 

Cr  l 

0 

- 27935 

8.3 

1.6 

0.20 

3584.33 

Cr  i 

25771 

- 53663 

49. 

9.5 

0.98 

3593.49 

Cr  i 

0 

- 27820 

7.0 

1.4 

0.13 

3601.67 

Cr  i 

21841 

- 49598 

59. 

1 1. 

1.06 

3602.57 

Cr  i 

21848 

- 49598 

6.7 

1.3 

0.1 1 

3603.74 

Cr  i 

21848 

- 49589 

15. 

2.9 

0.46 

3605.33 

Cr  i 

0 

- 27729 

5.2 

1.0 

0.01 

3608.40 

Cr  i 

31049 

- 58754 

20. 

3.8 

0.58 

3609.48 

Cr  l 

2052 1 

- 48218 

5.0 

0.99 

-0.01 

3610.05 

Cr  l 

20517 

- 48210 

5.0 

0.99 

-0.01 

3612.61 

Cr  i 

31055 

- 58728 

35. 

6.9 

0.84 

3615.64 

Cr  i 

0 

- 27650 

0.035 

0.0069 

-2.16 

3632.84 

Cr  i 

20524 

- 48043 

17. 

3.3 

0.52 

3636.59 

Cr  l 

20524 

- 48014 

43. 

8.5 

0.93 

3639.80 

Cr  l 

20519 

- 47986 

77. 

15. 

1.19 

3640.39 

Cr  i 

20523 

- 47986 

1 1. 

2.1 

0.33 

3641.47 

Cr  i 

20521 

- 47975 

8.7 

1.7 

0.24 

3641.83 

Cr  i 

20524 

- 47975 

27. 

5.4 

0.73 

3646.16 

Cr  i 

20524 

- 47942 

5.8 

1.1 

0.06 

3648.53 

Cr  i 

20517 

- 47918 

11. 

2.1 

0.32 

3649.00 

Cr  i 

20521 

- 47918 

27. 

5.3 

0.73 

3653.91 

Cr  i 

20517 

- 47877 

21. 

4.2 

0.62 

3656.26 

Cr  i 

20524 

- 47866 

26. 

5.3 

0.73 

3662.84 

Cr  i 

20521 

- 47814 

5.6 

1.1 

0.05 

3663.21 

Cr  i 

20524 

- 47814 

15. 

3.0 

0.48 

3665.98 

Cr  i 

20524 

- 47794 

5.6 

1.1 

0.05 

3666.64 

Cr  i 

20521 

- 47786 

9.3 

1.9 

0.27 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3668.03 

Cr  i 

205  1 7 

- 47772 

5.6 

1.1 

0.05 

3676.32 

Cr  i 

24092 

- 51287 

13. 

2.6 

0.41 

3679.82 

Cr  i 

20521 

- 47689 

3.7 

0.74 

-0.13 

3681.69 

Cr  i 

24092 

- 51247 

3.6 

0.74 

-0.13 

3685.55 

Cr  i 

20519 

- 47645 

12. 

2.4 

0.38 

3686.80 

Cr  [ 

20524 

- 47640 

13. 

2.6 

0.41 

3687.25 

Cr  i 

205  1 7 

- 47629 

13. 

2.6 

0.41 

3687.54 

Cr  i 

20521 

- 47631 

7.2 

1.5 

0.17 

3688.46 

Cr  i 

205  1 7 

- 47621 

1.8 

0.37 

-0.43 

3716.53 

Cr  i 

31393 

- 58292 

16. 

3.2 

0.51 

3730.81 

Cr  i 

0 

- 26796 

0.036 

0.0076 

—2.12 

3732.03 

Cr  i 

0 

- 26787 

0.042 

0.0087 

-2.06 

3742.97 

Cr  i 

20519 

- 47229 

8.3 

1.8 

0.24 

3743.58 

Cr  i 

20524 

- 47229 

42. 

8.8 

0.94 

3743.88 

Cr  i 

20519 

- 47222 

50. 

10. 

1.02 

3744.49 

Cr  i 

20524 

— 47222 

7.5 

1.6 

0.20 

3748.61 

Cr  i 

20521 

- 47190 

5.0 

1.0 

0.02 

3749.00 

Cr  i 

20524 

- 47190 

30. 

6.3 

0.80 

3757.17 

Cr  i 

20517 

- 47126 

4.1 

0.86 

-0.06 

3757.66 

Cr  i 

20521 

- 47126 

20. 

4.1 

0.62 

3758.04 

Cr  i 

20524 

- 47126 

4.1 

0.86 

-0.06 

3767.43 

Cr  i 

20519 

- 47055 

1.6 

0.34 

-0.47 

3768.24 

Cr  i 

205  1 7 

- 47047 

18. 

3.8 

0.58 

3768.73 

Cr  i 

20521 

- 47047 

6.4 

1.4 

0.14 

3788.86 

Cr  i 

24277 

- 50663 

14. 

2.9 

0.47 

3790.45 

Cr  i 

24286 

- 50661 

14. 

2.9 

0.47 

3791.38 

Cr  i 

24286 

- 50655 

19. 

4.0 

0.60 

3792.14 

Cr  i 

24300 

- 50663 

19. 

4.0 

0.60 

3793.29 

Cr  i 

24300 

- 50655 

17. 

3.7 

0.56 

3793.88 

Cr  i 

24304 

- 50655 

19. 

4.0 

0.60 

3794.61 

Cr  l 

24282 

- 50628 

12. 

2.6 

0.41 

3797.13 

Cr  i 

24300 

- 50628 

20. 

4.4 

0.64 

3797.72 

Cr  i 

24304 

- 50628 

29. 

6.2 

0.79 

3804.80 

Cr  i 

24282 

- 50558 

74. 

16. 

1.20 

3806.83 

Cr  i 

27817 

- 54078 

25. 

5.4 

0.73 

3807.93 

Cr  l 

24304 

- 50557 

15. 

3.3 

0.52 

3815.43 

Cr  i 

21841 

- 48042 

15. 

3.4 

0.5  3 

3818.48 

Cr  i 

20524 

- 46705 

4.5 

0.98 

-0.01 

3819.56 

Cr  i 

21841 

- 48014 

15. 

3.4 

0.53 

3823.52 

Cr  l 

7751 

- 33897 

0.12 

0.026 

-1.58 

3826.42 

Cr  i 

21848 

- 47975 

11. 

2.5 

0.39 

3830.03 

Cr  i 

27825 

- 53927 

30. 

6.6 

0.82 

3841.28 

Cr  i 

21841 

- 47866 

32. 

7.0 

0.85 

3848.98 

Cr  i 

21841 

- 47814 

16. 

3.5 

0.54 

3849.36 

Cr  i 

24282 

- 50253 

19. 

4.3 

0.63 

3850.04 

Cr  i 

21848 

- 47814 

24. 

5.3 

0.72 

3852.22 

Cr  i 

7811 

- 33762 

0.23 

0.05  1 

-1.29 

3854.22 

Cr  i 

21848 

- 47786 

16. 

3.5 

0.54 

3855.29 

Cr  i 

21857 

- 47788 

8.8 

2.0 

0.29 

3855.57 

Cr  i 

24282 

- 502 1 1 

19. 

4.3 

0.63 
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Wavelength 

A 

Spectrum 

Energy  Levels 
K 

gA 

108/sec 

gf 

Log  gf 

3857.63 

Cr  i 

21857 

— 

47772 

21. 

4.8 

0.68 

3874.53 

Cr  i 

24300 

- 

50102 

9.4 

2.1 

0.33 

3883.29 

Cr  l 

31352 

- 

57097 

205. 

46. 

1.67 

3883.66 

Cr  i 

24277 

— 

50019 

6.2 

1.4 

0. 1 5 

3885.22 

Cr  i 

7811 

— 

33542 

0.87 

0.20 

-0.70 

3886.79 

Cr  i 

8095 

_ 

33816 

0.63 

0.14 

-0.85 

3891.93 

Cr  l 

23934 

- 

49621 

7.2 

1.6 

0.22 

3894.04 

Cr  l 

7751 

- 

33424 

0.39 

0.088 

-1.05 

3902.92 

Cr  i 

7927 

- 

33542 

0.55 

0. 1 3 

-0.90 

3903.16 

Cr  i 

781  1 

— 

33425 

0.088 

0.020 

-1.70 

3908.76 

Cr  i 

8095 

— 

33672 

1.5 

0.35 

—0.46 

391  1.82 

Cr  i 

27729 

- 

53284 

26. 

5.9 

0.77 

3915.84 

Cr  i 

24282 

- 

49812 

15. 

3.5 

0.54 

3916.24 

Cr  i 

781  1 

- 

33338 

0.28 

0.064 

-1.20 

3917.60 

Cr  i 

23163 

— 

48682 

3.6 

0.84 

-0.08 

3919.16 

Cr  l 

8308 

— 

33816 

3.2 

0.73 

-0.14 

3921.02 

Cr  t 

7927 

- 

33424 

0.89 

0.20 

-0.69 

3926.65 

Cr  l 

36578 

- 

62038 

13. 

2.9 

0.47 

3928.64 

Cr  i 

8095 

- 

33542 

0.92 

0.21 

-0.67 

3941.49 

Cr  l 

8308 

— 

33672 

0.65 

0. 1 5 

-0.82 

3951.10 

Cr  l 

24286 

— 

49589 

3.7 

0.86 

-0.07 

3952.40 

Cr  l 

24304 

- 

49598 

5.1 

1.2 

0.08 

3953.16 

Cr  i 

24300 

- 

49589 

4.4 

1.0 

0.01 

3963.69 

Cr  l 

20520 

- 

45741 

93. 

2 i 

1.34 

3969.06 

Cr  i 

20519 

— 

45707 

5.7 

1.4 

0. 1 3 

3969.75 

Cr  l 

20524 

— 

45707 

75. 

18. 

1.25 

3971.26 

Cr  l 

21848 

- 

47022 

5.9 

1.4 

0.14 

3976.66 

Cr  l 

20524 

- 

45663 

74. 

18. 

1.24 

3978.68 

Cr  i 

21841 

- 

46968 

5.8 

1.4 

0.14 

3979.80 

Cr  i 

21848 

— 

46968 

2.9 

0.69 

-0. 1 6 

3981.23 

Cr  l 

21857 

— 

46968 

5.8 

1.4 

0.14 

3983.91 

Cr  l 

20521 

- 

45615 

45. 

1 1. 

1.03 

3984.34 

Cr  i 

20524 

- 

45615 

9.0 

2.1 

0.33 

3989.99 

Cr  l 

31393 

- 

56449 

47. 

1 1. 

1.05 

3991.12 

Cr  l 

20517 

— 

45566 

44. 

1 1. 

1.03 

3991.67 

Cr  I 

20521 

— 

45566 

7.2 

1.7 

0.24 

3992.84 

Cr  l 

21841 

- 

46878 

13. 

3.1 

0.49 

3993.97 

Cr  i 

21848 

- 

46878 

2.9 

0.68 

-0.17 

400 1 .44 

Cr  i 

31378 

— 

56362 

47. 

11. 

1.05 

4014.67 

Cr  i 

31378 

— 

56280 

9.0 

2 2 

0.34 

4022.26 

Cr  i 

31355 

— 

56210 

25. 

6.1 

0.79 

4025.01 

Cr  i 

20521 

- 

45359 

3.2 

0.77 

-0.1  1 

4026.17 

Cr  i 

20524 

- 

45354 

5.3 

1.3 

0.1  1 

4027.10 

Cr  i 

20524 

- 

45349 

3.7 

0.90 

-0.05 

4030.68 

Cr  i 

31352 

— 

56155 

25. 

6.1 

0.79 

4039.10 

Cr  i 

31048 

— 

55799 

56. 

14. 

1.13 

4048.78 

Cr  i 

3 1 049 

- 

55741 

45. 

1 1. 

1.04 

4058.77 

Cr  i 

31055 

- 

55686 

35. 

8.5 

0.93 

4065.72 

Cr  i 

20524 

— 

45113 

1.7 

0.43 

-0.36 

4066.94 

Cr  i 

21841 

- 

46422 

5.2 

1.3 

0.1  1 
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Wavelength  Spectrum 
A 


Energy  Levels 
K 


gA 

108/sec 


gf  Log  gf 


4074.86 

Cr  i 

35934 

- 

60468 

15. 

3.7 

0.56 

4076.06 

Cr  i 

33060 

- 

57587 

14. 

3.6 

0.55 

4077.09 

Cr  i 

21848 

— 

46368 

2.6 

0.64 

-0.20 

4077.68 

Cr  i 

33040 

— 

57557 

14. 

3.5 

0.55 

4104.87 

Cr  i 

20521 

— 

44875 

1.6 

0.42 

-0.38 

4109.58 

Cr  i 

21848 

— 

46174 

2.4 

0.62 

-0.21 

4120.61 

Cr  i 

21848 

- 

46109 

2.4 

0.61 

-0.21 

4121.82 

Cr  i 

24056 

- 

48310 

4.1 

1.0 

0.02 

4122.16 

Cr  i 

21857 

- 

46109 

2.1 

0.53 

-0.28 

4123.39 

Cr  i 

24200 

— 

48446 

4.2 

1.1 

0.03 

4126.52 

Cr  i 

20519 

_ 

44746 

5.5 

1.4 

0.14 

4127.30 

Cr  i 

33113 

- 

57335 

12. 

3.1 

0.49 

4127.64 

Cr  i 

21857 

- 

46077 

2.4 

0.61 

-0.21 

4131.36 

Cr  i 

31009 

- 

55207 

12. 

3.0 

0.48 

4152.78 

Cr  i 

31028 

— 

55102 

8.3 

2.2 

0.33 

4153.82 

Cr  i 

20524 

— 

44591 

4.4 

1.1 

0.06 

4161.42 

Cr  i 

35934 

- 

59957 

34. 

8.8 

0.95 

4163.62 

Cr  i 

20524 

- 

44534 

5.2 

1.3 

0.13 

4165.52 

Cr  i 

. 35884 

- 

59884 

29. 

7.6 

0.88 

4169.84 

Cr  i 

33113 

— 

57088 

14. 

3.7 

0.56 

4170.20 

Cr  i 

33060 

— 

57033 

12. 

3.1 

0.49 

4172.77 

Cr  i 

37234 

- 

61192 

18. 

4.8 

0.68 

4175.94 

Cr  i 

24286 

- 

48226 

2.9 

0.77 

-0.12 

4179.26 

Cr  i 

25106 

- 

49028 

19. 

5.1 

0.71 

4184.90 

Cr  i 

24897 

— 

48786 

4.0 

1.0 

0.02 

4186.36 

Cr  i 

31049 

— 

54929 

8.3 

2.2 

0.34 

4190.13 

Cr  i 

23163 

- 

47022 

2.7 

0.70 

-0. 1 5 

4191.27 

Cr  i 

20521 

- 

44373 

2.9 

0.77 

-0.1  1 

4192.10 

Cr  i 

32097 

- 

55945 

11. 

2.9 

0.46 

4193.66 

Cr  i 

31048 

— 

54887 

23. 

6.1 

0.78 

4194.95 

Cr  i 

31055 

— 

54887 

20. 

5.2 

0.72 

4197.23 

Cr  i 

31048 

- 

54866 

12. 

3.0 

0.48 

4198.52 

Cr  i 

31055 

- 

54866 

23. 

6.1 

0.78 

4203.59 

Cr  i 

20517 

- 

44300 

2.0 

0.54 

-0.27 

4204.47 

Cr  i 

32097 

— 

55875 

13. 

3.4 

0.53 

4208.36 

Cr  i 

31055 

— 

54811 

9.8 

2.6 

0.42 

4209.37 

Cr  i 

31049 

- 

54799 

30. 

7.8 

0.89 

4209.76 

Cr  i 

25038 

- 

48786 

4.6 

1.2 

0.09 

4211.35 

Cr  i 

24304 

- 

48043 

4.0 

1.1 

0.02 

4216.36 

Cr  i 

24304 

— 

48014 

3.9 

1.1 

0.02 

4217.63 

Cr  i 

24282 

— 

47986 

7.8 

2.1 

0.32 

4221.57 

Cr  i 

24834 

— 

485  1 5 

4.4 

1.2 

0.07 

4222.73 

Cr  i 

24300 

- 

47975 

3.9 

1.0 

0.02 

4238.96 

Cr  i 

24282 

- 

47866 

3.8 

1.0 

0.01 

4240.70 

Cr  i 

24056 

— 

47630 

5.2 

1.4 

0. 1 5 

4254.35 

Cr  i 

0 

_ 

23499 

2.0 

0.54 

-0.27 

4255.50 

Cr  i 

24200 

— 

47693 

6.3 

1.7 

0.24 

4261.35 

Cr  i 

23499 

- 

46959 

4.4 

1.2 

0.08 

4263.14 

Cr  i 

31048 

- 

54498 

29. 

7.9 

0.90 

4271.06 

Cr  i 

25038 

- 

48445 

3.1 

0.86 

-0.07 
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Wavelength  Spectrum  Energy  Levels 
A K 


4272.91 

Cr  i 

23386 

- 

46783 

4274.80 

Cr  i 

0 

- 

23386 

4280.40 

Cr  l 

31049 

— 

54405 

4289.72 

Cr  i 

0 

- 

23305 

4291.96 

Cr  t 

27597 

— 

50890 

4295.76 

Cr  i 

21841 

— 

45  1 1 3 

4297.74 

Cr  i 

31055 

- 

54317 

4300.5 1 

Cr  i 

27704 

- 

50950 

4301.18 

Cr  l 

27817 

- 

51060 

4305.45 

Cr  l 

23305 

— 

46525 

4319.64 

Cr  l 

23305 

— 

46449 

4325.08 

Cr  i 

23934 

- 

47048 

4337.57 

Cr  i 

7811 

- 

30859 

4339.45 

Cr  l 

7927 

- 

30965 

4339.72 

Cr  l 

7751 

— 

30787 

4340. 1 3 

Cr  i 

21841 

— 

44875 

4344.5 1 

Cr  i 

8095 

- 

31106 

4346.83 

Cr  l 

24056 

- 

47055 

4351.05 

Cr  i 

781 1 

- 

30787 

4351.77 

Cr  i 

8308 

— 

31280 

4359.63 

Cr  i 

7927 

— 

30859 

4363.13 

Cr  i 

23934 

- 

46847 

4371.28 

Cr  i 

8095 

- 

30965 

4373.25 

Cr  i 

7927 

- 

30787 

4374.16 

Cr  i 

24200 

— 

47055 

4375.33 

Cr  i 

24056 

— 

46905 

4381.11 

Cr  l 

21848 

- 

44667 

4384.98 

Cr  i 

8308 

- 

31106 

4387.50 

Cr  i 

24092 

- 

46878 

4391.75 

Cr  i 

8095 

— 

30859 

4403.50 

Cr  i 

32097 

— 

54800 

4410.30 

Cr  i 

24300 

- 

46968 

441 1.09 

Cr  i 

24304 

- 

46968 

4412.25 

Cr  i 

8308 

- 

30965 

4413.87 

Cr  i 

28637 

— 

51287 

4424.28 

Cr  i 

24282 

— 

46878 

4428.50 

Cr  i 

24304 

— 

46878 

4430.49 

Cr  i 

24282 

- 

46847 

4432.18 

Cr  i 

23163 

- 

45719 

4458.54 

Cr  i 

24282 

— 

46705 

4459.74 

Cr  i 

24304 

— 

46720 

4465.36 

Cr  i 

24300 

— 

46688 

4482.88 

Cr  i 

27176 

- 

49477 

4488.05 

Cr  i 

24092 

- 

46368 

4489.47 

Cr  i 

28682 

— 

50950 

4492.31 

Cr  i 

27223 

_ 

49477 

4496.86 

Cr  i 

~7593 

— 

29825 

4498.73 

Cr  i 

23512 

- 

45734 

4500.30 

Cr  i 

24834 

— 

47048 

4501.11 

Cr  i 

23512 

- 

45722 

gA 

gf 

Log  gf 

108/sec 

3.0 

0.82 

-0.09 

1.5 

0.41 

-0.39 

22 

6.1 

0.79 

0.95 

0.26 

-0.58 

7.0 

1.9 

0.29 

3.7 

1.0 

0.01 

19. 

5.3 

0.-2 

6.1 

1.7 

0.23 

8.2 

2.3 

0.36 

2.0 

0.56 

-0.25 

2.4 

0.66 

-0.18 

4.6 

1.3 

0.11 

0.62 

0.17 

-0.76 

0.93 

0.26 

-0.58 

0.30 

0.084 

-1.07 

2.5 

0.70 

-0.15 

1.6 

0.46 

-0.33 

5.6 

1.6 

0.20 

0.30 

0.085 

-1.07 

2.0 

0.58 

-0.24 

0.46 

0.13 

-0.88 

5.3 

1.5 

0.18 

0.43 

0.12 

-0.90 

0.056 

0.016 

-1.79 

8.4 

2.4 

0.38 

5.4 

1.5 

0.19 

1.9 

0.54 

-0.26 

0.45 

0.13 

-0.88 

4.5 

1.3 

0.1 1 

0.058 

0.017 

-1.78 

17. 

5.0 

0.70 

1.8 

0.54 

-0.27 

4.6 

1.3 

0.13 

0.030 

0.0087 

-2.06 

8.7 

2.6 

0.41 

4.5 

1.3 

0.12 

1.8 

0.53 

-0.27 

3.6 

1.1 

0.02 

2.6 

0.76 

-0.12 

7.8 

2.3. 

0.37 

2.2 

0.65 

-0.19 

2.2 

0.65 

-0.19 

4.1 

1.2 

0.09 

2.8 

0.85 

-0.07 

8.4 

2.5 

0.41 

8.1 

2.5 

0.39 

0.41 

0.12 

-0.91 

2.6 

0.80 

-0.10 

5.8 

1.7 

0.24 

2.6 

0.79 

-0.10 

> 

l 

( 

t 

3 

* 

J 

I 

w 

l 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

4501.79 

Cr  i 

23512 

- 45719 

1.2 

0.36 

-0.45 

4506.85 

Cr  i 

33763 

- 55945 

7.9 

2.4 

0.38 

451 1.90 

Cr  i 

24897 

- 47055 

7.7 

2.4 

0.37 

4514.37 

Cr  i 

33763 

- 55908 

3.9 

1.2 

0.08 

4514.53 

Cr  i 

23499 

- 45643 

1.9 

0.59 

-0.23 

4521.14 

Cr  i 

33763 

- 55875 

7.8 

2.4 

0.38 

4526.1  1 

Cr  i 

24897 

- 46986 

1.9 

0.58 

-0.23 

4526.47 

Cr  i 

205  1 9 

- 42606 

8.7 

2.7 

0.43 

4527.34 

Cr  l 

20524 

- 42606 

1.6 

0.50 

-0.30 

4529.85 

Cr  i 

205  1 9 

- 42589 

0.54 

0.17 

-0.78 

4530.74 

Cr  i 

20524 

- 42589 

8.7 

2.7 

0.43 

4535.15 

Cr  i 

2052  1 

- 42565 

1.1 

0.33 

-0.48 

4535.72 

Cr  i 

20524 

- 42565 

5.4 

1.7 

0.22 

4539.79 

Cr  i 

205  1 7 

- 42539 

0.94 

0.29 

-0.54 

4540.50 

Cr  i 

20521 

- 42539 

5.4 

1.7 

0.22 

4540.72 

Cr  i 

25038 

- 47055 

19. 

6.0 

0.78 

4541.07 

Cr  i 

20524 

- 42539 

0.81 

0.25 

-0.60 

4541.51 

Cr  i 

24834 

- 46847 

1.5 

0.46 

-0.34 

4542.62 

Cr  i 

24897 

- 46905 

1.9 

0.58 

-0.24 

4544.62 

Cr  i 

205  1 7 

- 42515 

3.2 

0.99 

-0.00 

4545.34 

Cr  i 

2052  1 

- 42515 

0.53 

0.17 

-0.78 

4545.96 

Cr  i 

7593 

- 29585 

0.35 

0.1  1 

-0.97 

4556.17 

Cr  i 

25106 

- 47048 

3.9 

1.2 

0.08 

4564.17 

Cr  i 

38538 

- 60441 

8.8 

2.7 

0.44 

4565.51 

Cr  i 

7927 

- 29825 

0.075 

0.023 

-1.63 

4569.64 

Cr  i 

25177 

- 47055 

7.8 

2.4 

0.39 

4571.68 

Cr  i 

20519 

- 42387 

2.6 

0.81 

-0.09 

4575.12 

Cr  i 

27176 

- 49027 

2.7 

0.86 

-0.07 

4580.06 

Cr  i 

7593 

- 29421 

0.20 

0.063 

-1.20 

4586.14 

Cr  i 

25106 

- 46905 

1.9 

0.59 

-0.23 

4591.39 

Cr  i 

781  1 

- 29585 

0.21 

0.067 

-1.18 

4595.59 

Cr  i 

33763 

- 55517 

23. 

7.3 

0.86 

4600.10 

Cr  i 

20519 

— 42252 

1.0 

0.32 

-0.50 

4600.75 

Cr  i 

8095 

- 29825 

0.30 

0.096 

-1.02 

4601.02 

Cr  i 

20524 

— 42252 

1.0 

0.32 

-0.50 

4613.37 

Cr  i 

7751 

- 29421 

0. 1 3 

0.043 

-1.37 

4616.14 

Cr  i 

7927 

- 29585 

0.35 

0.1  1 

-0.95 

4619.55 

Cr  i 

24092 

- 45734 

4.0 

1.3 

0.1 1 

4621.96 

Cr  i 

20524 

- 42154 

1.7 

0.55 

-0.26 

4622.49 

Cr  i 

28637 

- 50264 

12. 

3.7 

0.57 

4622.76 

Cr  i 

24092 

- 45719 

1.3 

0.43 

-0.37 

4626.19 

Cr  i 

7811 

- 29421 

0.31 

0. 1 00 

-1.00 

4632.18 

Cr  i 

28682 

- 50264 

3.9 

1.2 

0. 1 0 

4637.18 

Cr  i 

20521 

- 42080 

0.84 

0.27 

-0.57 

4637.77 

Cr  i 

20524 

- 42080 

0.96 

0.31 

-0.51 

4639.52 

Cr  i 

25089 

- 46637 

3.6 

1.2 

0.06 

4646.17 

Cr  i 

8308 

- 29825 

0.99 

0.32 

-0.49 

4646.81 

Cr  i 

2501  1 

- 46525 

1.7 

0.56 

-0.25 

4648.13 

Cr  ! 

205  1 7 

- 42026 

0.48 

0. 1 5 

-0.81 

4648.87 

Cr  i 

20521 

- 42026 

0.48 

0. 1 5 

-0.81 
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Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

k 

108/sec 

4649.46 

Cr  i 

20524 

— 

42026 

0.71 

0.23 

-0.64 

465  1 .28 

Cr  i 

7927 

- 

29421 

0.33 

0.1  1 

-0.97 

4652.16 

Cr  i 

8095 

- 

29585 

0.50 

0.16 

-0.79 

4654.74 

Cr  i 

24971 

- 

46449 

2.6 

0.83 

-0.08 

4656. 19 

Cr  i 

24897 

— 

46368 

1.3 

0.43 

-0.36 

4663.33 

Cr  i 

2501 1 

_ 

46449 

3.0 

0.97 

-0.01 

4663.83 

Cr  i 

25089 

- 

46525 

s.2 

1.7 

0.23 

4664.80 

Cr  i 

25206 

- 

46637 

7.2 

2.3 

0.37 

4665.90 

Cr  i 

28679 

- 

50105 

5.7 

1.9 

0.27 

4666.22 

Cr  i 

23934 

— 

45358 

1.1 

0.36 

-0.44 

4666.51 

Cr  i 

25360 

— 

46783 

5.6 

1.8 

0.26 

4669.34 

Cr  i 

25549 

- 

46959 

3.9 

1.3 

0. 1 0 

4680.54 

Cr  i 

25089 

- 

46449 

3.0 

0.98 

-0.01 

4680.87 

Cr  i 

24940 

- 

46298 

1.3 

0.43 

-0.36 

4689.37 

Cr  i 

25206 

— 

46525 

5.2 

1.7 

0.24 

4693.95 

Cr  i 

24056 

_ 

45354 

3.1 

1.0 

0.01 

4695.15 

Cr  i 

24056 

- 

45349 

1.2 

0.41 

-0.39 

4697.06 

Cr  i 

21841 

- 

43  1 25 

1.6 

0.54 

-0.27 

4698.46 

Cr  i 

25360 

- 

46637 

18. 

6.0 

0.78 

4700.6 1 

Cr  i 

21857 

— 

43125 

0.98 

0.33 

-0.49 

4708.04 

Cr  i 

25549 

— 

46783 

15. 

5.0 

0.70 

4718.43 

Cr  i 

25772 

- 

46959 

20. 

6.6 

0.82 

4723.10 

Cr  i 

24834 

- 

46000 

3.0 

0.99 

-0.00 

4724.42 

Cr  i 

24897 

- 

46058 

3.1 

1.0 

0.02 

4727.15 

Cr  i 

24200 

— 

45349 

2.5 

0.83 

-0.08 

4730.71 

Cr  i 

24834 

_ 

45966 

7.4 

2.5 

0.39 

4737.35 

Cr  i 

24897 

- 

46000 

8.9 

3.0 

0.48 

4745.31 

Cr  i 

21841 

- 

42908 

0.50 

0.17 

-0.77 

4752.08 

Cr  i 

33763 

- 

54800 

7.5 

0.88 

4756.1  1 

Cr  i 

25038 

— 

46058 

*>*> 

7.4 

0.87 

4764.29 

Cr  i 

28637 

— 

49621 

7.1 

ri 

0.38 

4766.63 

Cr  i 

28679 

- 

49653 

3.2 

i.i 

0.04 

4767.86 

Cr  i 

28682 

- 

49650 

4.5 

1.5 

0.18 

4789.32 

Cr  i 

20519 

- 

41393 

3.3 

1.1 

0.05 

4792.5  1 

Cr  i 

25106 

— 

45966 

6.0 

2.1 

0.31 

4801.03 

Cr  i 

25177 

— 

46000 

7.5 

2.6 

0.42 

4829.38 

Cr  i 

20524 

— 

41225 

1.8 

0.62 

-0.21 

4836.86 

Cr  l 

25038 

— 

45707 

0.84 

0.29 

-0.53 

4861.20 

Cr  i 

20521 

- 

41086 

0.27 

0.095 

-1.02 

4861.84 

Cr  i 

20524 

— 

41086 

1.1 

0.41 

-0.39 

4870.80 

Cr  i 

24834 

— 

45358 

7.7 

2.7 

0.44 

4885.78 

Cr  i 

20521 

- 

40983 

0.56 

0.20 

-0.70 

4885.96 

Cr  i 

24897 

- 

45358 

1.0 

0.37 

-0.44 

4887.01 

Cr  i 

24897 

- 

45354 

7.0 

2.5 

0.40 

4888.53 

Cr  i 

20521 

— 

40971 

0.30 

0.1  1 

-0.97 

4903.24 

Cr  i 

205  1 7 

— 

40906 

0.55 

0.20 

-0.70 

4922.27 

Cr  i 

25038 

— 

45349 

14. 

5.1 

0.71 

4936.33 

Cr  i 

25106 

- 

45358 

5.8 

2.1 

0.33 

4942.50 

Cr  l 

7593 

- 

27820 

0.028 

0.010 

-2.00 

4954.81 

Cr  i 

25177 

- 

45354 

5.8 

7 2 

0.33 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

4964.93 

Cr  i 

7593 

- 27729 

0.014 

0.0050 

-2.30 

5013.32 

Cr  i 

21841 

- 41782  . 

1.2 

0.45 

-0.35 

5051.90 

Cr  i 

7593 

- 27382 

0.0058 

0.0022 

-2.65 

5065.91 

Cr  i 

21841 

- 41575 

0.32 

0.12 

-0.91 

5067.71 

Cr  i 

21848 

- 41575 

0.80 

0.31 

-0.51 

5072.92 

Cr  i 

7593 

- 27300 

0.014 

0.0055 

-2.26 

5110.75 

Cr  i 

21848 

- 41409 

0.55 

0.22 

-0.67 

5113.13 

Cr  i 

21857 

- 41409 

0.31 

0.12 

-0.92 

5123.46 

Cr  i 

8308 

- 27820 

0.0067 

0.0026 

-2.58 

5139.65 

Cr  i 

27597 

- 47048 

4.4 

1.7 

0.24 

5144.67 

Cr  i 

21857 

- 41289 

0.26 

0.10 

-0.99 

5166.23 

Cr  i 

27704 

- 47055 

6.6 

2.6 

0.42 

5177.43 

Cr  i 

27650 

- 46959 

3.2 

1.3 

0.11 

5184.59 

Cr  i 

27500 

- 46783 

6.2 

2.5 

0.40 

5192.00 

Cr  i 

27382 

- 46637 

6.0 

2.4 

0.38 

5193.49 

Cr  i 

27597 

- 46847 

1.1 

0.43 

-0.37 

5196.44 

Cr  i 

21848 

- 41086 

1.4 

0.58 

-0.24 

5200.19 

Cr  i 

27300 

- 46525 

2.9 

1.2 

0.07 

5204.52 

Cr  i 

7593 

- 26802 

1.6 

0.65 

-0.19 

5206.04 

Cr  i 

7593 

- 26796 

2.5 

1.0 

0.01 

5208.44 

Cr  i 

7593 

- 26788 

3.3 

1.3 

0.12 

5214.13 

Cr  i 

27176 

- 46349 

1.5 

0.61 

-0.22 

5221.75 

Cr  i 

27223 

- 46368 

2.3 

0.96 

-0.02 

5224.94 

Cr  i 

27825 

- 46959 

7.6 

3.1 

0.49 

5226.89 

Cr  i 

21857 

- 40983 

0.20 

0.082 

-1.09 

5238.97 

Cr  i 

21848 

- 40930 

0.32 

0.13 

-0.89 

5243.40 

Cr  i 

27382 

- 46449 

2.4 

0.99 

-0.01 

5247.56 

Cr  i 

7751 

- 26802 

0.088 

0.036 

-1.44 

5254.92 

Cr  i 

27500 

- 46525 

4.9 

2.0 

0.31 

5255.13 

Cr  i 

27935 

- 46959 

5.5 

2.3 

0.36 

5261.75 

Cr  i 

29825 

- 48824 

2.7 

1.1 

0.05 

5264.15 

Cr  i 

7811 

- 26802 

0.16 

0.067 

-1.17 

5265.16 

Cr  i 

27650 

- 46637 

2.5 

1.1 

0.02 

5265.72 

Cr  i 

7811 

- 26796 

0.055 

0.023 

-1.64 

5272.01 

Cr  i 

27820 

- 46783 

3.2 

1.3 

0.12 

5273.44 

Cr  i 

27825 

- 46783 

2.6 

1.1 

0.04 

5275.17 

Cr  i 

23305 

- 42256 

2.3 

0.96 

-0.02 

5275.69 

Cr  i 

23305 

- 42255 

0.86 

0.36 

-0.44 

5276.03 

Cr  i 

23305 

- 42253 

1.7 

0.72 

-0.14 

5280.29 

Cr  i 

27176 

- 46109 

1.4 

0.59 

-0.23 

5287.19 

Cr  i 

27729 

- 46637 

0.81 

0.34 

-0.47 

5296.69 

Cr  i 

7927 

- 26802 

0.10 

0.044 

-1.36 

5297.36 

Cr  i 

23386 

- 42258 

1.7 

0.73 

-0.14 

5298.27 

Cr  i 

7927 

- 26796 

0.20 

0.086 

-1.07 

5300.75 

Cr  i 

7927 

- 26788 

0.026 

0.01 1 

-1.96 

5304.21 

Cr  i 

27935 

- 46783 

1.5 

0.62 

-0.20 

5312.88 

Cr  i 

27820 

- 46637 

2.0 

0.86 

-0.06 

5318.78 

Cr  i 

27729 

- 46525 

2.0 

0.84 

-0.07 

5328.34 

Cr  i 

23499 

- 42261 

8.2 

3.5 

0.54 

5329.17 

Cr  i 

23499 

- 42258 

1.7 

0.74 

-0. 1 3 
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Wavelength  Spectrum  Energy  Levels 
A K 


5329.72 

Cr  i 

23499 

- 

42256 

5340.44 

Cr  l 

27729 

- 

46449 

5344.76 

Cr  i 

27820 

— 

46525 

5345.81 

Cr  t 

8095 

- 

26796 

5348.32 

Cr  i 

8095 

— 

26787 

5386.98 

Cr  i 

27176 

— 

45734 

5387.57 

Cr  i 

27163 

- 

45719 

5390.39 

Cr  i 

27176 

- 

45722 

5400.61 

Cr  i 

- 

45734 

5405.00 

Cr  i 

27223 

— 

45719 

5409.79 

Cr  t 

8308 

— 

26787 

5442.41 

Cr  i 

27597 

- 

45966 

5463.97 

Cr  i 

27704 

- 

46000 

5480.50 

Cr  i 

27817 

- 

46058 

5628.64 

Cr  l 

27597 

— 

45358 

5642.36 

Cr  i 

31106 

— 

48824 

5649.37 

Cr  i 

30965 

- 

48661 

5664.04 

Cr  i 

27704 

- 

45354 

5682.48 

Cr  l 

30965 

- 

48559 

5694.73 

Cr  i 

3 1 1 06 

— 

48661 

5698.33 

Cr  i 

31280 

— 

48824 

5702.31 

Cr  i 

27817 

- 

45349 

5712.64 

Cr  i 

36578 

- 

54078 

5712.78 

Cr  i 

24282 

- 

41782 

5719.82 

Cr  i 

24304 

— 

41782 

5746.43 

Cr  i 

28679 

— 

46077 

5753.69 

Cr  l 

36552 

- 

53927 

5781.20 

Cr  i 

24282 

- 

41575 

5781.81 

Cr  l 

23934 

- 

41225 

5783.1  U 

Cr  i 

28679 

— 

45966 

5783.93 

Cr  i 

26796 

— 

44081 

5785.00 

Cr  l 

26787 

- 

44069 

5785.82 

Cr  i 

26802 

- 

44081 

5787.99 

Cr  i 

26796 

- 

44069 

5791.00 

Cr  i 

26787 

— 

4405  1 

6330.10 

Cr  i 

7593 

— 

23386 

6362.87 

Cr  i 

7593 

- 

23305 

6661.08 

Cr  i 

33816 

- 

48824 

6669.26 

Cr  i 

33672 

— 

48661 

6881.62 

Cr  i 

27729 

— 

42256 

6882.38 

Cr  i 

27729 

— 

42255 

6883.03 

Cr  i 

27729 

— 

42253 

6924. 1 3 

Cr  i 

27820 

- 

42258 

6925.20 

Cr  i 

27820 

— 

42256 

6978.48 

Cr  i 

27935 

— 

42261 

6979.82 

Cr  i 

27935 

— 

42258 

7185.52 

Cr  i 

31393 

- 

45306 

7236.20 

Cr  i 

41393 

- 

55209 

7355.90 

Cr  i 

23305 

- 

36896 

7400.21 

Cr  i 

23386 

- 

36896 

gA 

1 ()8/sec 

gf 

Log  gf 

0.41 

0.17 

-0.76 

1.2 

0.50 

-0.30 

0.80 

0.34 

-0.47 

0.24 

0.10 

-0.98 

0.12 

0.05 1 

-1.29 

2.0 

0.85 

-0.07 

1.4 

0.61 

-0.21 

0.63 

0.27 

-0.56 

2.8 

1.2 

0.08 

1.4 

0.62 

-0.21 

0.45 

0.20 

-0.70 

0.85 

0.38 

-0.42 

1.4 

0.62 

-0.21 

1.4 

0.65 

-0.19 

1.5 

0.70 

-0. 1 5 

1.1 

0.51 

-0.29 

1.7 

0.83 

-0.08 

1.5 

0.71 

-0.15 

1.0 

0.50 

-0.30 

3.5 

1.7 

0.23 

6.3 

3.1 

0.49 

1.5 

0.73 

-0.14 

4.1 

2.0 

0.30 

0.55 

0.27 

-0.57 

0.16 

0.081 

-1.09 

0.57 

0.28 

-0.55 

2.4 

1.2 

0.08 

0.26 

0.13 

-0.88 

0.12 

0.059 

-1.23 

1.8 

0.90 

-0.04 

1.3 

0.66 

-0.18 

1.1 

0.53 

-0.28 

0.85 

0.43 

-0.37 

2.6 

1.3 

0.12 

7.9 

4.0 

0.60 

0.0051 

0.0030 

-2.52 

0.0030 

0.0018 

-2.74 

3.8 

2.5 

0.40 

2.1 

1.4 

0.14 

0.19 

0.13 

-0.87 

0.34 

0.24 

-0.62 

0.75 

0.53 

-0.27 

0.95 

0.68 

-0.17 

0.61 

0.44 

-0.36 

1.1 

0.84 

-0.08 

0.46 

0.33 

-0.48 

0.65 

0.50 

-0.30 

3.5 

2.8 

0.44 

0.80 

0.65 

-0.19 

1.2 

1.0 

0.01 
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Wavelength  Spectrum  Energy  Levels 
A K 


7462.31 

Cr  i 

23499 

- 36896 

7942.04 

Cr  i 

35398 

- 47986 

8163.18 

Cr  i 

35398 

- 47645 

8348.28 

Cr  i 

21841 

- 33816 

8450.26 

Cr  i 

21841 

- 33672 

8455.24 

Cr  i 

21848 

- 33672 

8548.86 

Cr  i 

21848 

- 33542 

8947.15 

Cr  i 

25039 

- 36212 

8976.83 

Cr  i 

24898 

- 36034 

gA 

108/sec 

gf 

Log  gf 

1.4 

1.2 

0.08 

2.5 

2.4 

0.38 

1.0 

1.0 

0.00 

0.038 

0.040 

-1.40 

0.025 

0.026 

-1.58 

0.012 

0.013 

-1.88 

0.024 

0.026 

-1.58 

0.36 

0.43 

-0.37 

0.17 

0.20 

-0.69 
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Wavelength  Spectrum  Energy  Levels 
A K 


2055.52 

Cr  n 

0 

- 

48632 

2061.49 

Cr  n 

0 

- 

48491 

2065.42 

Cr  ii 

0 

- 

48399 

2534.34 

Cr  ii 

12497 

- 

5 1 943 

2653.59 

Cr  ii 

12033 

— 

49706 

2658.59 

Cr  ii 

1 1962 

— 

49565 

2661.73 

Cr  ii 

12148 

- 

49706 

2663.42 

Cr  ii 

12304 

- 

49838 

2663.68 

Cr  ii 

1 1962 

- 

49493 

2666.02 

Cr  ii 

12148 

— 

49646 

2668.71 

Cr  ii 

12033 

— 

49493 

2671.81 

Cr-  ii 

12148 

- 

49565 

2672.83 

Cr  ii 

12304 

- 

49706 

2677.16 

Cr  ii 

12304 

- 

49646 

2678.79 

Cr  ii 

12033 

— 

49352 

2680.34 

Cr  ii 

404 1 5 

— 

77714 

2687.09 

Cr  ii 

12148 

- 

49352 

2688.29 

Cr  n 

30157 

- 

67344 

2691.04 

Cr  n 

12497 

- 

49646 

2693.52 

Cr  ii 

30219 

— 

67334 

2697.91 

Cr  ii 

30299 

— 

67354 

2698.41 

Cr  n 

12304 

- 

49352 

2698.69 

Cr  ii 

1 1962 

- 

49006 

2703.86 

Cr  n 

12033 

- 

49006 

2708.79 

Cr  ii 

33521 

— 

70427 

2709.31 

Cr  ii 

33418 

— 

703  1 7 

2712.31 

Cr  ii 

12148 

- 

49006 

2717.51 

Cr  ii 

31083 

- 

67871 

2718.43 

Cr  ii 

31532 

- 

68306 

2722.75 

Cr  ii 

12033 

— 

48750 

2724.04 

Cr  ii 

31169 

— 

67868 

2727.26 

Cr  ii 

31219 

- 

67876 

2740.10 

Cr  ii 

12148 

- 

48632 

2742.03 

Cr  ii 

12033 

- 

48491 

2743.64 

Cr  ii 

11962 

— 

48399 

2746.21 

Cr  ii 

29952 

— 

66355 

2748.98 

Cr  ii 

12033 

- 

48399 

2750.73 

Cr  ii 

12148 

- 

48491 

2751.87 

Cr  ii 

12304 

- 

48632 

2754.28 

Cr  ii 

31086 

— 

67380 

2757.72 

Cr  ii 

12148 

— 

48399 

2758.98 

Cr  ii 

38270 

- 

74505 

2759.39 

Cr  II 

31219 

- 

67449 

27^9.73 

Cr  ii 

31169 

— 

67394 

2762.59 

Cr  ii 

12304 

— 

48491 

2766.54 

Cr  ii 

12497 

_ 

48632 

2778.06 

Cr  ii 

39825 

— 

75810 

2780.30 

Cr  ii 

33521 

— 

69478 

2785.70 

Cr  ii 

33619 

— 

69506 

2787.63 

Cr  ii 

30865 

- 

66727 

gA 

1 08/sec 

gf 

Log  gf 

9.1 

0.58 

-0.24 

7.3 

0.46 

-0.33 

4.8 

0.31 

-0.52 

6.4 

0.62 

-0.21 

19. 

2.0 

0.29 

18. 

1.9 

0.28 

5.3 

0.57 

-0.25 

25. 

2.6 

0.42 

5.1 

0.54 

-0.26 

33. 

3.5 

0.55 

21. 

2 2 

0.34 

26. 

2.8 

0.45 

21. 

2.3 

0.36 

32. 

14. 

1.15 

23. 

2.4 

0.39 

6.2 

0.67 

-0.17 

16. 

1.8 

0.25 

17. 

1.8 

0.25 

21. 

2.3 

0.36 

1 1. 

1.2 

0.08 

1 1. 

1.2 

0.08 

13. 

1.4 

0.14 

12. 

1.3 

0.1  1 

2.4 

0.26 

-0.59 

21. 

2.3 

0.36 

12. 

1.3 

0. 1 I 

9.5 

1.0 

0.02 

17. 

1.9 

0.27 

14. 

1.6 

0.20 

1 1. 

1.2 

0.08 

5.6 

0.63 

-0.20 

14. 

1.6 

0.20 

4.4 

0.50 

-0.30 

5.9 

0.67 

-0.18 

15. 

1.7 

0.22 

1 1. 

1.2 

0.09 

20. 

2.3 

0.36 

24. 

2.7 

0.43 

18. 

2.0 

0.31 

11. 

1.3 

0.1 1 

21. 

2.4 

0.38 

2 2 

2.5 

0.40 

25. 

2.9 

0.46 

14. 

1.6 

0.21 

46. 

5.3 

0.72 

48. 

5.5 

0.74 

16. 

1.9 

0.27 

27. 

3.1 

0.49 

24. 

2.8 

0.44 

11. 

1.3 

0.12 

> 

I 

j 

l 

3 

a 

J 

I 

0 

l 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2792.16 

Cr  ii 

33694 

- 69498 

30. 

3.5 

0.54 

2800.77 

Cr  ii 

33694 

- 69388 

24. 

2.8 

0.45 

2812.01 

Cr  ii 

33619 

- 69171 

27. 

3.2 

0.50 

2818.36 

Cr  ii 

33521 

- 68993 

21. 

2.5 

0.40 

2822.01 

Cr  ii 

33418 

- 68844 

15. 

1.8 

0.25 

2822.37 

Cr  ii 

30392 

- 65813 

56. 

6.6 

0.82 

2830.47 

Cr  ii 

30299 

- 65618 

55. 

6.7 

0.82 

2834.26 

Cr  ii 

34631 

- 69903 

24. 

3.0 

0.47 

2835.63 

Cr  ii 

12497 

- 47752 

132. 

16. 

1.20 

2836.48 

Cr  ii 

35608 

- 70852 

16. 

1.9 

0.27 

2838.79 

Cr  ii 

38270 

- 73486 

19. 

2.3 

0.37 

2840.02 

Cr  ii 

30219 

- 65420 

36. 

4.3 

0.64 

2843.25 

Cr  ii 

12304 

- 47465 

84. 

10. 

1.01 

2849.84 

Cr  n 

12148 

- 47228 

59. 

7.2 

0.86 

2851.36 

Cr  ii 

30157 

- 65218 

39. 

4.7 

0.67 

2853.22 

Cr  ii 

30219 

- 65257 

17. 

2.0 

0.31 

2855.07 

Cr  ii 

32855 

- 67871 

18. 

2.2 

0.34 

2855.68 

Cr  ii 

12033 

- 47041 

40. 

4.9 

0.69 

2856.77 

Cr  ii 

19631 

- 54626 

14. 

1.8 

0.25 

2857.40 

Cr  ii 

19798 

- 54785 

12. 

1.4 

0.16 

2858.91 

Cr  ii 

12497 

- 47465 

31. 

3.8 

0.58 

2860.93 

Cr  ii 

11962 

- 46906 

19. 

2.4 

0.38 

2862.57 

Cr  ii 

12304 

- 47228 

38. 

4.7 

0.67 

2865.11 

Cr  ii 

12148 

- 47041 

34. 

4.2 

0.63 

2865.33 

Cr  ii 

19528 

- 54418 

8.5 

1.0 

0.02 

2866.74 

Cr  ii 

12033 

- 46906 

27. 

3.4 

0.53 

2867.10 

Cr  ii 

19631 

- 54500 

14. 

1.8 

0.25 

2867.65 

Cr  ii 

11962 

- 46824 

21. 

2.6 

0.41 

2870.44 

Cr  ii 

19798 

- 54626 

35. 

4.3 

0.63 

2873.48 

Cr  ii 

12033 

- 46824 

6.9 

0.85 

-0.07 

2873.82 

Cr  ii 

19631 

- 54418 

14. 

1.8 

0.25 

2875.99 

Cr  ii 

20024 

- 54785 

53. 

6.6 

0.82 

2876.24 

Cr  ii 

12148 

- 46906 

10. 

1.3 

0. 1 0 

2877.98 

Cr  ii 

12304 

- 47041 

8.1 

1.0 

0.00 

2878.45 

Cr  ii 

12497 

- 47228 

3.4 

0.42 

-0.37 

2880.87 

Cr  ii 

19798 

- 54500 

16. 

2.0 

0.29 

2888.74 

Cr  ii 

36273 

- 70880 

19. 

2.4 

0.38 

2889.82 

Cr  ii 

32854 

- 67449 

18. 

2.2 

0.35 

2896.46 

Cr  ii 

32854 

- 67369 

18. 

2.2 

0.35 

2897.67 

Cr  ii 

35608 

- 70108 

19. 

2.4 

0.38 

2898.54 

Cr  ii 

31219 

- 65710 

28. 

3.6 

0.55 

2899.48 

Cr  ii 

32855 

- 67334 

18. 

2.2 

0.35 

2903.97 

Cr  ii 

31118 

- 65543 

8.5 

1.1 

0.03 

2911.68 

Cr  ii 

35569 

- 69903 

16. 

2.0 

0.30 

2915.23 

Cr  ii 

3561 1 

- 69903 

7.9 

1.0 

0.00 

2915.46 

Cr  ii 

39825 

- 741 14 

8.3 

1.1 

0.03 

2921.24 

Cr  ii 

40202 

- 74424 

33. 

4.3 

0.63 

2921.82 

Cr  ii 

31169 

- 65384 

20. 

2.5 

0.41 

2927.08 

Cr  ii 

38563 

- 72717 

23. 

3.0 

0.47 

2928.15 

Cr  ii 

30308 

- 64449 

25. 

3.2 

0.50 
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Wavelength  Spectrum  Energy  Levels 

A K 


2928.30 

Cr  ii 

31219 

- 

65257 

2929.44 

Cr  ii 

36273 

- 

70399 

2930.85 

Cr  ii 

29952 

- 

64063 

2932.70 

Cr  ii 

31169 

- 

65257 

2933.97 

Cr  u 

31083 

— 

65157 

2935.14 

Cr  ii 

30865 

— 

64924 

2940.22 

Cr  ii 

42987 

- 

76988 

2946.84 

Cr  ii 

348  1 3 

- 

68738 

2953.36 

Cr  n 

29952 

— 

63802 

2953.71 

Cr  u 

3463  1 

— 

68477 

2961.73 

Cr  ii 

30308 

— 

64062 

2966.05 

Cr  ii 

31219 

- 

64924 

2971.91 

Cr  ii 

30392 

- 

6403  1 

2976.72 

Cr  ii 

30865 

- 

64449 

2979.74 

Cr  ii 

30299 

— 

63849 

2985.32 

Cr  ii 

30219 

— 

63707 

2989.19 

Cr  ii 

30157 

- 

63601 

3026.65 

Cr  ii 

35708 

- 

68738 

3032.93 

Cr  u 

21823 

- 

54785 

3041.74 

Cr  n 

3561 1 

— 

68477 

3050.14 

Cr  ii 

34813 

— 

67589 

3059.52 

Cr  ii 

21825 

- 

54500 

3067.16 

Cr  ii 

21824 

- 

54418 

31 18.65 

Cr  ii 

19528 

- 

51584 

3120.37 

Cr  n 

19631 

— 

51670 

3122.60 

Cr  ii 

33694 

— 

65710 

3124.94 

Cr  ii 

19798 

- 

51789 

3128.70 

Cr  ii 

19631 

— 

51584 

3132.06 

Cr  ii 

20024 

- 

5 1 943 

3136.68 

Cr  n 

19798 

— 

5 1 670 

3147.23 

Cr  ii 

20024 

— 

51789 

3180.70 

Cr  ii 

20513 

- 

5 1 943 

3181 .43 

Cr  ii 

20520 

- 

5 1 943 

3197.08 

Cr  ii 

20520 

- 

51789 

3208.59 

Cr  ii 

20513 

— 

51670 

3209.18 

Cr  ii 

205 1 8 

— 

5 1 670 

3217.40 

Cr  ii 

20513 

- 

51584 

3234.06 

Cr  ii 

34631 

- 

65543 

3295.43 

Cr  ii 

33694 

- 

64031 

3307.02 

Cr  ii 

33619 

— 

63849 

3324.06 

Cr  ii 

19631 

— 

49706 

3328.35 

Cr  ii 

19528 

- 

49565 

3336.33 

Cr  ii 

19528 

- 

49493 

3339.80 

Cr  ii 

19631 

- 

49565 

3342.59 

Cr  ii 

19798 

— 

49706 

3347.84 

Cr  ii 

19631 

_ 

49493 

3358.50 

Cr  ii 

19798 

- 

49565 

3360.30 

Cr  ii 

25034 

- 

54785 

3361.77 

Cr  ii 

25047 

— 

54785 

3368.05 

Cr  ii 

20024 

- 

49706 

gA 

108/sec 

gf 

Log  gf 

31. 

4.0 

0.60 

9.6 

1.2 

0.09 

11. 

1.4 

0. 1 5 

8.5 

1.1 

0.04 

17. 

2.2 

0.34 

28. 

3.6 

0.56 

17. 

">  2 

0.35 

-i  2 

2^8 

0.45 

16. 

2.1 

0.33 

16. 

2.0 

0.31 

17. 

2.2 

0.34 

14. 

L9 

0.27 

66. 

8.8 

0.94 

9.8 

1.3 

0.12 

61. 

8.1 

0.91 

36. 

4.8 

0.68 

49. 

6.6 

0.82 

35. 

4.8 

0.68 

5.5 

0.75 

-0.12 

22. 

3.1 

0.49 

44. 

6.1 

0.79 

4.6 

0.64 

-0.19 

5.3 

0.75 

-0.13 

32. 

4.7 

0.67 

60. 

8.7 

0.94 

11. 

1.6 

0.20 

66. 

9.7 

0.99 

16. 

2.4 

0.37 

85. 

13. 

1.10 

20. 

2.9 

0.46 

20. 

3.0 

0.47 

35. 

5.2 

0.72 

4.6 

6.70 

-0.16 

32. 

4.9 

0.69 

4.5 

0.69 

-0.16 

25. 

3.8 

0.58 

20. 

3.1 

0.49 

11. 

1.7 

0.24 

12. 

2.0 

0.30 

9.2 

1.5 

0.18 

5.8 

0.96 

-0.02 

3.2 

0.54 

-0.27 

9.6 

1.6 

0.21 

13. 

2.2 

0.34 

12. 

2.0 

0.29 

9.7 

1.6 

0.21 

18. 

3.0 

0.48 

35. 

5.9 

0.77 

14. 

2.3 

0.37 

46. 

7.9 

0.90 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3378.34 

Cr  it 

25034 

- 54626 

12. 

2.0 

0.31 

3379.37 

Cr  ii 

25043 

- 54626 

6.8 

1.2 

0.07 

3379.83 

Cr  n 

25047 

- 54626 

21. 

3.5 

0.55 

3382.68 

Cr  ii 

19798 

- 49352 

14. 

2.4 

0.39 

3391.43 

Cr  ii 

19528 

- 49006 

8.9 

1.5 

0.19 

3392.99 

Cr  n 

25036 

- 54500 

12. 

2.0 

0.31 

3393.84 

Cr  ii 

25043 

- 54500 

15. 

2.6 

0.42 

3394.30 

Cr  ii 

25047 

- 54500 

12. 

2.1 

0.31 

3402.40 

Cr  ii 

25036 

- 54418 

6.7 

1.2 

0.07 

3403.32 

Cr  ii 

19631 

- 49006 

16. 

2.8 

0.45 

3408.76 

Cr  ii 

20024 

- 49352 

36. 

6.3 

0.80 

3421.21 

Cr  ii 

19528 

- 48750 

18. 

3.2 

0.51 

3422.74 

Cr  ii 

19798 

- 49006 

25. 

4.5 

0.65 

3433.31 

Cr  ii 

1 963  1 

- 48750 

13. 

2.3 

0.36 

3495.38 

Cr  ii 

19798 

- 48399 

3.4 

0.62 

-0.2  1 

351  1.84 

Cr  ii 

20024 

- 48491 

3.4 

0.64 

-0.20 

3585.30 

Cr  ii 

21823 

- 49706 

14. 

2.8 

0.44 

3677.68 

Cr  ii 

21823 

- 49006 

3.2 

0.65 

-0. 1 9 

3677.89 

Cr  ii 

21824 

- 49006 

4.8 

0.98 

-0.01 

3712.95 

Cr  ii 

21824 

- 48750 

6.2 

1.3 

0. 1 0 

4012.47 

Cr  ii 

45670 

- 70585 

44. 

1 1. 

1.02 

4558.66 

Cr  ii 

32854 

- 54785 

4.2 

1.3 

0.12 
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Wa\ elengtli 
A 

Spectrum 

Energy  Levels 
k 

gA 

1 ()8/sec 

gf 

Log  gf 

4555.36 

Cs  i 

0 

- 21947 

1.4 

0.42 

-0.37 

4593.18 

Cs  i 

0 

- 21766 

0.65 

0.21 

-(169 

5663.80 

Cs  i 

1 1 178 

- 28829 

0.88 

0.43 

-0.37 

5844.70 

Cs  l 

1 1732 

- 28836 

0.76 

0.39 

-0.41 

6010.33 

Cs  i 

1 1 178 

- 2781 1 

1.9 

1.0 

0.01 

6034.09 

Cs  i 

1 1732 

- 28300 

0.38 

0.21 

-0.68 

6212.87 

Cs  i 

1 1732 

- 27823 

2.9 

1.7 

0.23 

6217.27 

Cs  i 

1 1732 

- 27811 

0.19 

0.1  1 

-0.95 

6354.98 

Cs  i 

1 1 178 

- 26911 

0.48 

0.29 

-0.53 

6586.5  1 

Cs  i 

1 1732 

- 2691 1 

0.60 

0.39 

-0.41 

6723.28 

Cs  i 

1 1 178 

- 26048 

3.2 

0.34 

6973.29 

Cs  i 

1 1732 

- 26069 

3.3 

2*4 

0.39 

6983.49 

Cs  i 

1 1732 

- 26048 

0.58 

0.42 

-0.37 

7609.01 

Cs  i 

11178 

- 24317 

0.44 

0.39 

-0.41 

8015.71 

Cs  i 

14500 

- 26971 

1.5 

1.4 

0.16 

8079.02 

Cs  i 

14597 

- 26971 

2.0 

2.0 

0.29 

8521.10 

Cs  i 

0 

- 11732 

1.3 

1.4 

0. 1 5 

8761.38 

Cs  i 

1 1 178 

- 22589 

4.3 

5.0 

0.70 

8943.50 

Cs  i 

0 

- 11178 

0.48 

0.57 

-0.24 

J 

I 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2024.34 

Cu  i 

0 

- 49383 

0.17 

0.010 

-1.99 

2138.53 

Cu  i 

11203 

- 57949 

0.51 

0.035 

-1.46 

2165.09 

Cu  i 

0 

- 46173 

0.26 

0.018 

-1.74 

2178.94 

Cu  i 

0 

- 45879 

0.31 

0.022 

-1.66 

2181.72 

Cu  i 

0 

- 45821 

0.23 

0.016 

-1.79 

2199.58 

Cu  i 

11203 

- 56651 

2.4 

0.17 

-0.76 

2214.58 

Cu  i 

11203 

- 56344 

0.93 

0.068 

-1.17 

2225.70 

Cu  i 

0 

- 44916 

0.10 

0.0078 

-2.1 1 

2227.78 

Cu  i 

13245 

- 58119 

2.2 

0.16 

-0.80 

2230.08 

Cu  i 

11203 

- 56030 

2.3 

0.17 

-0.77 

2293.84 

Cu  i 

11203 

- 54784 

1.0 

0.082 

-1.09 

2441.64 

Cu  i 

0 

- 40944 

0.064 

0.0057 

-2.24 

2492.15 

Cu  i 

0 

- 40114 

0.31 

0.029 

-1.54 

2618.37 

Cu  i 

1 1203 

- 49383 

4.3 

0.44 

-0.35 

2766.37 

Cu  i 

13245 

- 49383 

0.91 

0.10 

-0.98 

2824.37 

Cu  i 

1 1203 

- 46598 

3.1 

0.37 

-0.43 

2882.93 

Cu  i 

11203 

- 45879 

0.25 

0.032 

-1.50 

2961.16 

Cu  i 

1 1203 

- 44963 

0.97 

0.13 

-0.90 

2997.36 

Cu  i 

13245 

- 46598 

0.26 

0.036 

-1.45 

3010.84 

Cu  i 

1 1203 

- 44406 

0.25 

0.033 

-1.48 

3036.10 

Cu  i 

13245 

- 46173 

0.36 

0.050 

-1.30 

3063.41 

Cu  i 

13245 

- 45879 

0.22 

0.030 

-1.52 

3093.99 

Cu  i 

11203 

- 43514 

0.070 

0.010 

-2.00 

3194.10 

Cu  i 

13245 

- 44544 

0.31 

0.047 

-1.32 

3208.23 

Cu  i 

13245 

- 44406 

0.093 

0.014 

-1.84 

3247.54 

Cu  i 

0 

- 30784 

4.1 

0.64 

-0.19 

3273.96 

Cu  i 

0 

- 30535 

1.9 

0.31 

-0.51 

3279.82 

Cu  i 

13245 

- 43726 

0.13 

0.020 

-1.69 

3307.95 

Cu  i 

40909 

- 71131 

5.1 

0.84 

-0.08 

3337.84 

Cu  i 

11203 

- 41153 

0.1 1 

0.018 

-1.74 

3599.13 

Cu  i 

43514 

- 71291 

2.4 

0.47 

-0.32 

3602.03 

Cu  i 

43514 

- 71268 

2.4 

0.48 

-0.32 

4022.63 

Cu  i 

30535 

- 55388 

0.77 

0.19 

—0.73 

4275.1 1 

Cu  i 

39019 

- 62403 

2.6 

0.72 

-0.14 

4530.78 

Cu  l 

30784 

- 52849 

0.65 

0.20 

-0.70 

4651.12 

Cu  i 

40909 

- 62403 

5.7 

1.8 

0.27 

5105.54 

Cu  i 

11203 

- 30784 

0.05  1 

0.020 

-1.70 

5153.24 

Cu  i 

30535 

- 49935 

4.7 

1.9 

0.27 

5218.20 

Cu  i 

30784 

- 49942 

5.8 

2.4 

0.38 

5220.07 

Cu  i 

30784 

- 49935 

0.95 

0.40 

-0.40 

5292.52 

Cu  i 

43514 

- 62403 

3.2 

1.4 

0. 1 3 

5700.24 

Cu  i 

13245 

- 30784 

0.014 

0.0069 

-2.16 

5782.13 

Cu  i 

13245 

- 30535 

0.054 

0.027 

-1.57 

7933.13 

Cu  i 

30535 

- 43137 

1.3 

1.2 

0.09 

8092.63 

Cu  i 

30784 

- 43137 

2.6 

2.6 

0.41 
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Wavelength  Spectrum  Energy  Levels 
A K 


1999.69 

Cu  li 

21929 

- 71920 

2035.84 

Cu  n 

23998 

- 73102 

2037.12 

Cu  u 

22847 

- 71920 

2043.79 

Cu  il 

21929 

- 70842 

21 12.09 

Cu  u 

26265 

- 73596 

2135.98 

Cu  u 

21929 

- 68731 

2192.26 

Cu  n 

22847 

- 68448 

2247.00 

Cu  il 

2 1929 

- 66419 

2369.89 

Cu  il 

26265 

- 68448 

gA 

1 08/sec 

gf 

Log  gf 

7.9 

0.47 

-0.33 

3.5 

0.22 

-0.66 

4.6 

0.29 

-0.54 

9.0 

0.57 

-0.25 

3.6 

0.24 

-0.61 

14. 

0.93 

-0.03 

4.6 

0.33 

-0.48 

9.1 

0.69 

-0.16 

5.0 

0.42 

-0.37 

Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

/ 

3003.76 

Dy  ii 

0 

- 33382 

0.27 

0.037 

-1.44 

3141.12 

Dy  ii 

0 

- 31826 

0.82 

0.12 

-0.92 

3184.77 

Dy  ii 

828 

- 32218 

0.46 

0.071 

-1.15 

3193.31 

Dy  ii 

0 

- 31307 

0.60 

0.092 

-1.04 

3225.08 

Dy  ii 

828 

- 31826 

0.51 

0.080 

-1.10 

3280.08 

Dy  ii 

828 

- 31307 

1.6 

0.26 

-0.58 

3319.88 

Dy  ii 

0 

- 30113 

1.3 

0.22 

-0.66 

3341.87 

Dy  ii 

4341 

- 34256 

1.2 

0.19 

-0.71 

3388.87 

Dy  ii 

4756 

- 34256 

2.7 

0.46 

-0.34 

3393.59 

Dy  ii 

828 

- 30287 

5.4 

0.93 

-0.03 

3396.17 

Dy  ii 

0 

- 29437 

1.5 

0.26 

-0.58 

3407.79 

Dy  ii 

0 

- 29336 

5.9 

1.0 

0.01 

3413.78 

Dy  ii 

828 

- 30113 

1.8 

0.32 

-0.50 

3414.83 

Dy  ii 

4341 

- 33617 

2.0 

0.34 

-0.46 

3434.37 

Dy  ii 

0 

- 29109 

2.0 

0.35 

-0.46 

3441.45 

Dy  ii 

828 

- 29769 

1.7 

0.30 

-0.53 

3445.58 

Dy  ii 

0 

- 29014 

3.8 

0.68 

-0.17 

3460.97 

Dy  ii 

0 

- 28885 

4.4 

0.79 

-0.10 

3463.88 

Dy  ii 

4756 

- 33617 

0.75 

0.13 

-0.87 

3494.49 

Dy  ii 

828 

- 29437 

5.2 

0.94 

-0.02 

3506.81 

Dy  ii 

828 

- 29336 

1.5 

0.28 

—0.56 

3523.98 

Dy  n 

4341 

- 32710 

13. 

2.4 

0.39 

3524.61 

Dy  ii 

4341 

- 32705 

0.49 

0.091 

-1.04 

3531.70 

Dy  ii 

0 

- 28307 

19. 

3.5 

0.55 

3534.96 

Dy  ii 

828 

- 29109 

4.8 

0.89 

-0.05 

3538.50 

Dy  ii 

0 

- 28252 

3.7 

0.70 

-0. 1 5 

3546.84 

Dy  ii 

828 

- 29014 

1.5 

0.28 

-0.55 

3563.14 

Dy  ii 

828 

- 28885 

2 p 

0.43 

-0.37 

3576.25 

Dy  ii 

4756 

- 32710 

13. 

2.5 

0.41 

3576.89 

Dy  ii 

4756 

- 32705 

5.0 

0.95 

-0.02 

3585.08 

Dy  ii 

0 

- 27886 

2.6 

0.49 

-0.31 

3586.11 

Dy  ii 

4341 

- 32218 

1.4 

0:28 

-0.55 

3617.24 

Dy  ii 

4341 

- 31979 

0.33 

0.064 

-1.19 

3637.27 

Dy  n 

4341 

- 31826 

0.84 

0.17 

-0.78 

3640.24 

Dy  ii 

4756 

- 32218 

2.9 

0.58 

-0.23 

3643.89 

Dy  ii 

0 

- 27435 

0.28 

0.055 

-1.26 

3645.41 

Dy  ii 

828 

- 28252 

9.6 

1.9 

0.28 

3672.31 

Dy  ii 

4756 

- 31979 

2.4 

0.48 

-0.32 

3673.15 

Dy  ii 

0 

- 27217 

0.25 

0.050 

-1.30 

3694.81 

Dy  ii 

828 

- 27886 

3.5 

0.72 

-0.14 

3707.42 

Dy  ii 

4341 

- 31307 

0.65 

0. 1 3 

-0.87 

3724.42 

Dy  ii 

4341 

- 31183 

3.1 

0.65 

-0.18 

3753.50 

Dy  ii 

0 

- 26634 

0.75 

0.16 

-0.80 

3757.37 

Dy  ii 

828 

- 27435 

3.2 

0.67 

-0.18 

3788.46 

Dy  ii 

828 

- 27217 

1.0 

0.23 

-0.65 

3836.50 

Dy  ii 

4341 

- 30399 

3.7 

0.82 

-0.09 

3853.03 

Dy  ii 

4341 

- 30287 

1.8 

0.40 

-0.40 

3869.87 

Dy  n 

4341 

- 30175 

1.2 

0.28 

-0.56 

3872.13 

Dy  ii 

0 

- 25818 

3.  L 

0.69 

-0.16 

3874.00 

Dy  ii 

828 

- 26634 

0.65 

0. 1 5 

-0.84 
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Wavelength 

A 

Spectrum 

Energy  Levels 
k 

gA 

1 08/sec 

gf 

Log  gf 

3879.10 

Dy  n 

4341 

— 

301 13 

0.69 

0.16 

-0.81 

3898.54 

Dy  ii 

4756 

- 

30399 

9.4 

0.33 

3914.86 

Dy  ii 

4341 

- 

29878 

0.72 

0~\1 

-0.78 

3915.58 

Dy  ii 

4756 

- 

30287 

0.81 

0.19 

-0.73 

3931.55 

Dy  n 

4341 

— 

29769 

2.7 

0.63 

-0.20 

3932.97 

Dy  ii 

4756 

— 

30175 

0.54 

0.12 

-0.91 

3942.52 

Dy  ii 

4756 

- 

301 13 

0.77 

0.18 

-0.74 

3944.70 

Dy  n 

0 

— 

25343 

3.9 

0.91 

-0.04 

3968.42 

Dy  ii 

0 

- 

25192 

4.9 

1.1 

0.06 

3979.47 

Dy  ii 

4756 

— 

29878 

0.37 

0.087 

-1.06 

3983.67 

Dy  n 

4341 

— 

29437 

1.9 

0.45 

-0.34 

3996.70 

Dy  ii 

4756 

- 

29769 

2.1 

0.50 

-0.30 

4000.48 

Dy  ii 

828 

- 

25818 

3.5 

0.83 

-0.08 

4036.34 

Dy  n 

4341 

- 

29109 

0.46 

0.1 1 

-0.95 

4050.58 

Dy  n 

4756 

— 

29437 

1.9 

0.48 

-0.32 

4073.15 

Dy  it 

4341 

— 

28885 

2.6 

0.64 

-0.19 

4077.98 

Dy  ii 

828 

- 

25343 

2.8 

0.71 

-0.15 

4103.34 

Dy  ii 

828 

- 

25192 

1.5 

0.37 

-0.43 

4105.05 

Dy  n 

4756 

- 

29109 

0.22 

0.056 

-1.25 

411  1.34 

Dy  ii 

0 

— 

243  1 6 

0.43 

0.1  1 

-0.96 

4143.10 

Dy  ii 

4756 

— 

28885 

1.3 

0.34 

-0.47 

4206.54 

Dy  ii 

0 

- 

23766 

0.094 

0.025 

-1.60 

4256.33 

Dy  ii 

828 

- 

243  1 6 

0.13 

0.036 

-1.44 

4308.67 

Dy  ii 

0 

- 

23203 

0.23 

0.065 

-1.19 

4328.90 

Dy  ii 

4341 

— 

27435 

0.091 

0.026 

-1.59 

4358.46 

Dy  n 

828 

— 

23766 

0.052 

0.015 

-1.83 

4374.24 

Dy  ii 

0 

- 

22855 

0.066 

0.019 

-1.73 

4449.71 

Dy  ii 

0 

- 

22467 

0.14 

0.041 

-1.39 

4468.17 

Dy  ii 

828 

- 

23203 

0.057 

0.017 

-1.77 

4620.03 

Dy  ii 

828 

— 

22467 

0.026 

0.0084 

-2.08 

4664.68 

Dy  n 

4341 

— 

25773 

0.055 

0.018 

-1.75 

4760.02 

Dy  ii 

4341 

- 

25343 

0.028 

0.0094 

-2.03 

4957.36 

Dy  ii 

0 

- 

20166 

0.080 

0.030 

-1.53 

5169.67 

Dy  ii 

828 

— 

20166 

0.020 

0.0078 

-2.1  1 

5399.94 

Dy  ii 

4341 

— 

22855 

0.0093 

0.0041 

-2.39 

5515.40 

Dy  ii 

4341 

- 

22467 

0.0085 

0.0039 

r i 
1 

> 

t 

( 

t 

a 

0 

J 


l 
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Wavelength  Spectrum  Energy  Levels  gA  gf 


A 


2358.51 

Er  II 

0 

2383.28 

Er  II 

440 

2446.39 

Er  ii 

0 

2478.32 

Er  ii 

440 

2802.53 

Er  II 

0 

2837.12 

Er  ii 

7150 

2858.57 

Er  ii 

0 

2929.72 

Er  II 

440 

2944.06 

Er  ii 

440 

2965.21 

Er  ii 

7150 

3019.76 

Er  II 

0 

3064.84 

Er  ii 

0 

3073.34 

Er  ii 

0 

3084.03 

Er  ii 

0 

3106.79 

Er  II 

440 

3115.52 

Er  II 

440 

3116.94 

Er  ii 

0 

3121.90 

Er  II 

0 

3132.03 

Er  ii 

0 

3141.13 

Er  ii 

440 

3160.34 

Er  ii 

440 

3183.42 

Er  ii 

440 

3264.79 

Er  ii 

0 

3277.70 

Er  ii 

0 

3312.42 

Er  ii 

440 

3318.78 

Er  ii 

0 

3346.04 

Er  ii 

440 

3348.14 

Er  ii 

0 

3350.27 

Er  ii 

5133 

3368.07 

Er  ii 

440 

3372.76 

Er  ii 

0 

3374.16 

Er  ii 

0 

3385.08 

Er  II 

440 

3389.74 

Er  ii 

0 

3396.84 

Er  ii 

5133 

3398.28 

Er  ii 

440 

3425.08 

Er  ii 

440 

3433.12 

Er  ii 

0 

3441.15 

Er  ii 

440 

3448.07 

Er  II 

5404 

3469.74 

Er  II 

0 

3485.82 

Er  ii 

440 

3499.11 

Er  II 

440 

3505.07 

Er  n 

7150 

3573.85 

Er  ii 

5133 

3580.49 

Er  ii 

440 

3616.58 

Er  ii 

0 

3633.56 

Er  II 

0 

3637.16 

Er  ii 

5133 

3646.79 

Er  ii 

7150 

K 

108/sec 

- 42387 

1.8 

0.15 

- 42387 

1.8 

0.15 

- 40864 

3.9 

0.35 

- 40778 

1.2 

0.1 1 

- 35672 

1.8 

0.21 

- 42386 

3.2 

0.39 

- 34972 

0.80 

0.098 

- 34563 

0.61 

0.078 

- 34397 

0.58 

0.076 

- 40864 

2.2 

0.29 

- 33106 

0.42 

0.057 

- 32619 

0.22 

0.031 

- 32528 

2.2 

0.31 

- 32416 

2.1 

0.30 

- 32619 

0.82 

0.12 

- 32528 

0.47 

0.069 

- 32074 

0.48 

0.070 

- 32023 

0.48 

0.070 

- 31919 

0.40 

0.059 

- 32267 

1.4 

0.20 

- 32074 

0.62 

0.093 

- 31844 

1.2 

0.19 

- 30621 

5.8 

0.93 

- 30500 

0.20 

0.03  1 

- 30621 

5.0 

0.82 

- 30123 

0.18 

0.029 

- 30318 

2.7 

0.46 

- 29859 

0.33 

0.056 

- 34972 

2.7 

0.45 

- 30123 

2.8 

0.48 

- 29641 

13. 

2.2 

- 29628 

1.7 

0.28 

- 29973 

3.3 

0.56 

- 29492 

0.74 

0.13 

- 34563 

2.0 

0.34 

- 29859 

0.36 

0.062 

- 29628 

0.46 

0.081 

- 29120 

0.40 

0.071 

- 29492 

1.3 

0.23 

- 34397 

1.1 

0.20 

- 28812 

0.37 

0.067 

- 29120 

1.5 

0.27 

- 2901 1 

9.9 

1.8 

- 35672 

2.6 

0.48 

- 33106 

0.69 

0. 1 3 

- 28361 

1.3 

0.25 

- 27643 

3.2 

0.63 

- 27514 

1.0 

0.20 

- 32619 

1.0 

0.21 

- 34563 

0.46 

0.091 

Log  gf 


-0.83 

-0.81 

-0.45 

-0.96 

-0.68 

-0.41 

-1.01 

-1.11 

-1.12 

-0.54 

-1.24 

-1.51 

-0.51 

-0.52 

-0.92 

-1.16 

-1.15 

-1.16 

-1.23 

-0.69 

-1.03 

-0.73 

-0.03 

-1.50 

-0.09 

-1.53 

-0.34 

-1.25 

-0.35 

-0.32 

0.35 

-0.55 

-0.25 

-0.89 

-0.47 

-1.21 

-1.09 

-1.15 

-0.64 

-0.71 

-1.17 

-0.57 

0.26 

-0.32 

-0.88 

-0.60 

-0.20 

-0.69 

-0.68 

-1.04 
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Wavelength 

A 

Spectrum 

Energy  Levels 
K 

108/sec 

Log  gf 

3652.86 

Er  II 

7195 

- 34563 

3.3 

0.67 

-0.17 

3669.01 

Er  u 

7 1 50 

- 34397 

3.1 

0.62 

-0.21 

3675.18 

Er  ii 

7195 

- 34397 

0.5 1 

0. 1 0 

-0.99 

3684.27 

Er  ii 

5133 

- 32267 

1.4 

0.28 

-0.56 

3692.64 

Er  ii 

440 

- 27514 

7.4 

1.5 

0.18 

3710.76 

Er  u 

5133 

- 32074 

0.1  1 

0.024 

-1.63 

3721.45 

Er  ii 

5404 

- 32267 

0.36 

0.076 

-1.12 

3734.59 

Er  ii 

0 

- 26769 

0.21 

0.043 

-1.36 

3742.65 

Er  ii 

5133 

- 31844 

2.9 

0.61 

-0.22 

3781.03 

Er  ii 

5404 

- 31844 

1.3 

0.28 

-0.55 

3787.90 

Er  n 

0 

- 26392 

0.39 

0.085 

-1.07 

3797.07 

Er  ii 

440 

- 26769 

0.44 

0.095 

-1.02 

3830.53 

Er  ii 

0 

- 26099 

2.3 

0.52 

-0.29 

3851.60 

Er  ii 

7150 

- 33106 

1.5 

0.33 

-0.48 

3858.39 

Er  l! 

7195 

- 33106 

2.6 

0.57 

-0.24 

3882.87 

Er  ii 

7150 

- 32896 

5.0 

1.1 

0.06 

3896.25 

Er  il 

440 

- 26099 

3.1 

0.71 

-0.15 

3912.43 

Er  ii 

0 

- 25552 

0.070 

0.016 

-1.79 

3932.28 

Er  ii 

7195 

- 32619 

3.1 

0.71 

-0.15 

4009.16 

Er  u 

0 

- 24936 

0.12 

0.029 

-1.53 

4048.35 

Er  ii 

7150 

- 31844 

0.86 

0.21 

-0.67 

4081.21 

Er  n 

440 

- 24936 

0.25 

0.062 

-1.21 

4104.00 

Er  ii 

5133 

- 29492 

0.10 

0.026 

-1.59 

4234.76 

Er  ii 

5404 

- 29011 

0.20 

0.054 

-1.26 

4301.61 

Er  u 

440 

- 23681 

0.1 1 

0.030 

-1.52 

4303.81 

Er  li 

5133 

- 28361 

0.17 

0.048 

-1.32 

4500.75 

Er  n 

0 

— 222 1 2 

0.046 

0.014 

-1.86 

4878.33 

Er  ii 

7150 

- 27643 

0.043 

0.015 

-1.81 
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Wavelength  Spectrum 
A 

Energy  Levels 
K 

gA 

108/sec 

gf 

Log  gf 

2709.99 

Eu  i 

0 

- 36890 

6.8 

0.75 

-0.13 

2723.96 

Eu  I 

0 

- 36700 

2.5 

0.28 

-0.55 

2731.37 

Eu  i 

0 

- 36601 

1.7 

0.20 

-0.71, 

2732.61 

Eu  i 

0 

- 36584 

1.4 

0.16 

-0.81 

2735.25 

Eu  i 

0 

- 36549 

2.8 

0.31 

-0.51 

2743.28 

Eu  i 

0 

- 36442 

2.3 

0.27 

-0.58 

2745.61 

Eu  i 

0 

- 3641 1 

1.3 

0.15 

-0.82 

2747.83 

Eu  i 

0 

- 36381 

2.6 

0.30 

-0.52 

2878.87 

Eu  i 

0 

- 34726 

2.2 

0.27 

-0.57 

2892.54 

Eu  i 

0 

- 34562 

4.2 

0.52 

-0.28 

2893.03 

Eu  i 

0 

- 34556 

2.9 

0.37 

-0.44 

2908.99 

Eu  l 

0 

- 34366 

3.2 

0.40 

-0.40 

2958.91 

Eu  i 

0 

- 33786 

0.51 

0.067 

-1.17 

3058.98 

Eu  I 

0 

- 32681 

1.6 

0.22 

-0.66 

3 1 06. 1 8 

Eu  i 

0 

- 32185 

3.7 

0.53 

-0.28 

31  1 1.43 

Eu  i 

0 

- 32130 

11. 

1.6 

0. 1 9 

3185.54 

Eu  I 

0 

- 31383 

0.37 

0.057 

-1.24 

3210.57 

Eu  I 

0 

- 31138 

3.9 

0.60 

-0.22 

3212.81 

Eu  i 

0 

- 31116 

9.6 

1.5 

0.17 

3213.75 

Eu  i 

0 

- 31107 

3.8 

0.60 

-0.23 

3235.13 

Eu  i 

0 

- 30902 

0.41 

0.065 

-1.19 

3241.40 

Eu  i 

0 

- 30842 

0.82 

0. 1 3 

-0.89 

3246.03 

Eu  i 

0 

- 30798 

0.40 

0.064 

-1.19 

3247.55 

Eu  i 

0 

- 30784 

0.89 

0.14 

-0.85 

3322.26 

Eu  i 

0 

- 30091 

0.61 

0.10 

-1.00 

3334.33 

Eu  i 

0 

- 29982 

6.6 

1.1 

0.04 

3350.40 

Eu  I 

0 

- 29839 

0.76 

0. 1 3 

-0.89 

3457.05 

Eu  i 

0 

- 28918 

0.46 

0.082 

-1.09 

3467.88 

Eu  i 

0 

- 28828 

0.45 

0.080 

-1.09 

3589.27 

Eu  i 

0 

- 27853 

0.31 

0.060 

— 1 

3719.16 

Eu  i 

14564 

- 41444 

6.5 

1.4 

0. 1 3 

3732.20 

Eu  i 

1 4068 

- 40854 

2.9 

0.60 

-0.22 

3774.10 

Eu  i 

16612 

- 43101 

1 1. 

2.3 

0.35 

381 1.33 

Eu  i 

14068 

- 40298 

14. 

3.0 

0.48 

3865.57 

Eu  i 

15582 

- 41444 

31. 

7.0 

0.84 

3872.72 

Eu  I 

15582 

- 41396 

7.7 

1.7 

0.24 

3884.75 

Eu  i 

14564 

- 40298 

18. 

4.2 

0.62 

3900.51 

Eu  I 

1 3222 

- 38852 

5.7 

1.3 

0.1  1 

3917.29 

Eu  i 

13049 

- 38569 

17. 

4.0 

0.60 

3918.52 

Eu  i 

13779 

- 39291 

3.7 

0.86 

-0.06 

3949.60 

Eu  i 

1 3049 

- 38361 

3.3 

0.78 

-0.1  1 

3955.75 

Eu  i 

15582 

- 40854 

6.7 

1.6 

0.20 

3963.61 

Eu  l 

15952 

- 41175 

3.7 

0.87 

-0.06 

3967.18 

Eu  i 

14068 

- 39268 

3.2 

0.76 

-0.12 

3978.42 

Eu  i 

13457 

- 38586 

3.6 

0.85 

-0.07 

3986.60 

Eu  i 

13457 

- 38534 

3.1 

0.73 

-0. 1 3 

4078.24 

Eu  I 

13779 

- 38292 

2.5 

0.63 

-0.20 

4106.88 

Eu  i 

12924 

- 37266 

2.5 

0.64 

-0.19 

4127.28 

Eu  i 

16080 

- 40302 

7.5 

1.9 

0.28 

4137.07 

Eu  i 

16080 

- 40245 

3.7 

0.95 

-0.02 
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\\  a\  elenglh 

Spectrum 

Energy 

Levels 

gA 

gf 

Log  gf 

A 

k 

l()8/sec 

4157.72 

Eu  i 

13049 

— 

37094 

1.2 

0.32 

-0.50 

4182.22 

Eu  l 

13222 

- 

37126 

4.3 

1.1 

0.06 

4244.74 

Eu  i 

13049 

- 

36601 

1.6 

0.44 

-0.36 

4298.73 

Eu  i 

13779 

- 

37035 

6.2 

1.7 

0.24 

4329.36 

Eu  i 

13457 

— 

36549 

3.3 

0.92 

-0.04 

4329.97 

Eu  l 

13779 

— 

36867 

3.0 

0.84 

-0.08 

4331.18 

Eu  i 

12924 

- 

36006 

1.2 

0.33 

-0.48 

4337.68 

Eu  i 

13457 

- 

36504 

3.2 

0.91 

-0.04 

4387.88 

Eu  l 

13222 

- 

36006 

2.8 

0.82 

-0.08 

4535.59 

Eu  l 

15952 

— 

37994 

2.6 

0.80 

-0. 1 0 

4594.03 

Eu  i 

0 

— 

21761 

6.7 

2.1 

0.33 

4602.63 

Eu  i 

16080 

- 

37800 

1.2 

0.37 

-0.43 

4627.22 

Eu  i 

0 

- 

2 1 605 

5.6 

1.8 

0.25 

4661.88 

Eu  i 

0 

- 

2 1 445 

4.6 

1.5 

0.17 

4713.59 

Eu  i 

15680 

— 

36890 

1.3 

0.44 

-0.36 

4740.50 

Eu  l 

13457 

— 

34546 

0.61 

0.21 

-0.69 

4792.59 

Eu  i 

13457 

- 

343 1 7 

0.97 

0.33 

-0.48 

4829.30 

Eu  i 

15680 

- 

36381 

1.5 

0.5  1 

-0.29 

4830.33 

Eu  i 

17341 

- 

38037 

3.7 

1.3 

0.1  1 

4840.47 

Eu  i 

17341 

— 

37994 

2.3 

0.81 

-0.09 

4849.64 

Eu  l 

15952 

— 

36567 

2.5 

0.87 

-0.06 

4867.62 

Eu  i 

13779 

- 

34317 

2.3 

0.81 

-0.09 

4884.05 

Eu  i 

1 6080 

- 

36549 

1.5 

0.55 

-0.26 

4894.68 

Eu  i 

1 6080 

- 

36504 

3.7 

1.3 

0.12 

4900.86 

Eu  i 

14068 

- 

34467 

1.4 

0.50 

-0.31 

4907.18 

Eu  i 

14068 

— 

34440 

3.4 

1.2 

0.09 

49 1 1 .40 

Eu  l 

14068 

- 

34423 

4.1 

1.5 

0.17 

4953.52 

Eu  l 

15891 

- 

36073 

1.9 

0.70 

-0.15 

4960.2  1 

Eu  i 

15891 

- 

36045 

1.9 

0.70 

-0.15 

4962.55 

Eu  i 

15952 

— 

36098 

1.9 

0.71 

-0.15 

4975.76 

Eu  l 

17945 

— 

38037 

2.9 

1.1 

0.03 

5013.17 

Eu  i 

14564 

- 

34506 

4.3 

1.6 

0.21 

5022.91 

Eu  l 

14564 

- 

34467 

3.9 

1.5 

0.17 

5029.54 

Eu  i 

14564 

- 

34440 

2.4 

0.93 

-0.03 

5033.55 

Eu  i 

15952 

— 

35813 

3.1 

1.2 

0.07 

5067.95 

Eu  i 

13222 

— 

32948 

1.2 

0.45 

-0.35 

5092.69 

Eu  i 

16612 

- 

36242 

2.9 

1.1 

0.06 

5096.44 

Eu  i 

19447 

— 

39063 

7.8 

3.1 

0.48 

51  14.37 

Eu  i 

13049 

- 

32596 

2.3 

0.91 

-0.04 

5124.77 

Eu  i 

15891 

— 

35398 

2.8 

1.1 

0.04 

5129.10 

Eu  i 

13457 

— 

32948 

2.6 

1.0 

0.01 

5130.08 

Eu  i 

15891 

— 

35378 

2.8 

1.1 

0.04 

5133.52 

Eu  i 

12924 

- 

32398 

2.8 

1.1 

0.05 

5160.07 

Eu  I 

13222 

- 

32596 

3.8 

1.5 

0.19 

5166.70 

Eu  i 

13049 

— 

32398 

2.8 

1.1 

0.05 

5193.74 

Eu  I 

17341 

— 

36589 

2.7 

1.1 

0.03 

5199.85 

Eu  i 

17341 

- 

36567 

8.6 

3.5 

0.54 

5200.96 

Eu  i 

15952 

- 

35174 

3.1 

1.3 

0.10 

5206.44 

Eu  i 

16612 

- 

35813 

4.3 

1.7 

0.24 

5215.10 

Eu  I 

13779 

- 

32948 

12. 

4.9 

0.69 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

5223.49 

Eu  l 

13457  - 32596 

4.3 

1.8 

0.25 

5239.24 

Eu  i 

13049  - 32130 

1.5 

0.63 

-0.20 

5266.40 

Eu  I 

13779  - 32762 

3.0 

1.2 

0.09 

5271.96 

Eu  I 

15582  - 34545 

9.8 

4.1 

0.61 

5272.48 

Eu  i 

13457  - 32418 

1.5 

0.61 

-0.22 

5282.82 

Eu  i 

15582  - 34506 

3.7 

1.6 

0.20 

5287.25 

Eu  I 

13222  - 32130 

0.67 

0.28 

-0.55 

5289.25 

Eu  I 

17707  - 36608 

2.7 

1.1 

0.06 

5291.26 

Eu  I 

19273  - 38167 

8.4 

3.5 

0.55 

5293.68 

Eu  I 

15582  - 34467 

1.5 

0.62 

-0.20 

5294.64 

Eu  I 

17707  - 36589 

5.4 

2.3 

0.36 

5303.85 

Eu  i 

16612  - 35461 

3.0 

1.2 

0.10 

5350.41 

Eu  l 
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— 

35257 

1.3 

0.25 

-0.61 

3586.1 1 

Fe  l 

26106 

— 

53983 

52. 

10. 

1.00 

3586.99 

Fe  l 

7986 

- 

35856 

2.0 

0.39 

-0.41 

3589.11 

Fe  l 

6928 

- 

34782 

0.26 

0.050 

-1.30 

3594.64 

Fe  i 

22997 

- 

50808 

21. 

4.0 

0.60 

3603.21 

Fe  l 

21716 

— 

49461 

33. 

6.3 

0.80 

3605.46 

Fe  l 

21999 

— 

49727 

51. 

10. 

1.00 

3606.68 

Fe  i 

21716 

- 

49434 

65. 

13. 

1.10 

3608.86 

Fe  i 

8155 

- 

35856 

10. 

2.0 

0.30 

3610.16 

Fe  i 

22650 

- 

50342 

48. 

9.3 

0.97 

3617.79 

Fe  l 

24336 

— 

5 1 969 

40. 

7.9 

0.90 

3618.77 

Fe  l 

7986 

— 

35612 

9.5 

1.9 

0.27 

3621.46 

Fe  i 

21999 

- 

49604 

50. 

9.9 

1.00 

3622.00 

Fe  l 

22249 

- 

4985  1 

35. 

6.9 

0.84 

3623.19 

Fe  i 

19390 

- 

46982 

9.5 

1.9 

0.27 

3625.15 

Fe  i 

22846 

— 

50423 

12. 

2.4 

0.38 

3631.46 

Fe  i 

7728 

— 

35257 

8.6 

1.7 

0.23 

3632.04 

Fe  i 

24772 

- 

52297 

26. 

5.2 

0.71 

3638.30 

Fe  i 

22249 

- 

49727 

28. 

5.6 

0.75 

3640.39 

Fe  i 

21999 

- 

49461 

45. 

9.0 

0.95 

3645.82 

Fe  i 

25091 

— 

52512 

20. 

4.0 

0.61 

3647.84 

Fe  i 

7377 

— 

34782 

6.1 

1.2 

0.08 

3649.51 

Fe  i 

21716 

- 

49109 

31. 

6.1 

0.79 

3651.47 

Fe  i 

22249 

- 

49628 

64. 

13. 

1.11 

3659.52 

Fe  i 

19788 

- 

47107 

9.9 

2.0 

0.30 

3669.52 

Fe  i 

21999 

— 

49243 

32. 

6.4 

0.81 

3677.63 

Fe  i 

22249 

— 

49433 

41. 

8.4 

0.92 

3679.92 

Fe  i 

’ 0 

- 

27167 

0.29 

0.059 

-1.23 

3682.21 

Fe  i 

28605 

— 

55754 

79. 

16. 

1.21 

3683.06 

Fe  i 

416 

- 

27560 

0.055 

0.01 1 

-1.95 

3684.1 1 

Fe  i 

21999 

— 

49135 

21. 

4.4 

0.64 

3686.00 

Fe  i 

23711 

— 

50833 

34. 

7.0 

0.85 

3687.46 

Fe  i 

6928 

— 

34040 

2.5 

0.51 

-0.30 

3689.46 

Fe  i 

23711 

- 

50808 

34. 

7.0 

0.85 

3694.01 

Fe  i 

24507 

- 

51570 

72. 

15. 

1.17 

3695.05 

Fe  i 

20875 

— 

47930 

12. 

2.5 

0.40 

3701.09 

Fe  i 

24181 

— 

51192 

85. 

17. 

1.24 

3704.46 

Fe  i 

21716 

- 

48703 

14. 

3.0 

0.47 

3705.57 

Fe  i 

416 

- 

27395 

0.38 

0.079 

-1.10 

3707.82 

Fe  i 

704 

— 

27666 

0.14 

0.030 

-1.53 

3709.25 

Fe  i 

7377 

— 

34329 

2.9 

0.59 

-0.23 

3716.45 

Fe  i 

2371  1 

— 

50611 

15. 

3.2 

0.51 

3719.94 

Fe  i 

0 

- 

26875 

2.5 

0.52 

-0.29 

3722.56 

Fe  i 

704 

- 

27560 

0.40 

0.084 

-1.08 

3724.38 

Fe  i 

18378 

- 

45221 

5.9 

1.2 

0.09 

3726.92 

Fe  i 

24507 

— 

51331 

8.7 

1.8 

0.26 
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A 

Spectrum 

Energy  Levels 
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108/sec 

gf 

Log  gf 

3727.62 

Fe  i 

7728 

_ 

34547 

2.7 

0.57 

-0.25 

3732.40 

Fe  i 

17727 

- 

445  1 2 

7.2 

1.5 

0.18 

3733.32 

Fe  i 

888 

- 

27666 

0.36 

0.076 

-1.12 

3734.87 

Fe  i 

6928 

- 

33695 

20. 

4.2 

0.62 

3737.13 

Fe  i 

416 

— 

27167 

1.5 

0.32 

-0.49 

3738.31 

Fe  l 

26351 

— 

53094 

26. 

5.5 

0.74 

3743.36 

Fe  l 

7986 

- 

34692 

2.3 

0.48 

-0.32 

3745.56 

Fe  i 

704 

— 

27395 

1.2 

0.24 

-0.61 

3745.90 

Fe  i 

978 

- 

27666 

0.31 

0.066 

-1.18 

3748.26 

Fe  i 

888 

— 

27560 

0.71 

0. 1 5 

-0.83 

3749.49 

Fe  l 

7377 

— 

34040 

13. 

2.7 

0.43 

3753.61 

Fe  i 

17550 

- 

44184 

3.9 

0.82 

-0.09 

3758.24 

Fe  i 

7728 

- 

34329 

10. 

2 2 

0.34 

3760.05 

Fe  i 

19390 

- 

45978 

5.5 

1.2 

0.07 

3760.53 

Fe  i 

17927 

— 

44512 

0.97 

0.21 

-0.69 

3763.79 

Fe  i 

7986 

— 

34547 

6.2 

1.3 

0.12 

3765.54 

Fe  i 

26106 

- 

52655 

50. 

1 1. 

1.02 

3767.19 

Fe  i 

8155 

- 

34692 

4.6 

0.97 

-0.01 

3774.83 

Fe  i 

17927 

- 

4441  1 

0.59 

0.13 

-0.90 

3776.46 

Fe  i 

17550 

— 

44023 

0.53 

0. 1 1 

-0.94 

3785.95 

Fe  i 

19621 

— 

46027 

2.9 

0.62 

-0.21 

3786.68 

Fe  i 

8155 

- 

34556 

0.1  1 

0.024 

-1.62 

3787.88 

Fe  i 

8155 

- 

34547 

1.7 

0.36 

-0.44 

3790.10 

Fe  i 

7986 

- 

34363 

0.21 

0.045 

-1.35 

3794.34 

Fe  i 

19788 

— 

46136 

3.0 

0.65 

-0.19 

3795.00 

Fe  i 

7986 

— 

34329 

2.3 

0.49 

-0.31 

3797.52 

Fe  i 

26106 

- 

52431 

21. 

4.5 

0.65 

3798.51 

Fe  i 

7377 

- 

33695 

0.93 

0.20 

-0.70 

3799.55 

Fe  i 

7728 

- 

34040 

1.5 

0.33 

-0.48 

3805.34 

Fe  l 

26628 

— 

52899 

45. 

9.7 

0.99 

3806.70 

Fe  i 

26351 

— 

52613 

21. 

4.7 

0.67 

3807.54 

Fe  i 

17927 

- 

44184 

1.7 

0.37 

-0.44 

3812.96 

Fe  i 

7728 

- 

33947 

1.0 

0.22 

-0.66 

3815.84 

Fe  i 

11976 

- 

38175 

16. 

3.6 

0.56 

3820.43 

Fe  i 

6928 

— 

33096 

12. 

2.7 

0.43 

3821.18 

Fe  i 

26351 

— 

52514 

25. 

5.4 

0.73 

3824.44 

Fe  i 

0 

— 

26140 

0.28 

0.061 

-1.22 

3825.88 

Fe  i 

7377 

- 

33507 

8.9 

1.9 

0.29 

3827.82 

Fe  i 

12561 

- 

38678 

15. 

3.4 

0.53 

3833.31 

Fe  i 

20641 

— 

46721 

3.5 

0.78 

-0.1  1 

3834.22 

Fe  i 

7728 

_ 

33802 

3.9 

0.86 

-0.06 

3839.26 

Fe  i 

24575 

- 

50614 

9.3 

2.1 

0.31 

3840.44 

Fe  i 

7986 

- 

34017 

2.6 

0.57 

-0.25 

3841.05 

Fe  l 

12969 

- 

38996 

10. 

2.3 

0.36 

3843.26 

Fe  i 

24575 

— 

50587 

16. 

3.5 

0.55 

3846.80 

Fe  l 

26225 

— 

52213 

20. 

4.5 

0.66 

3849.97 

Fe  i 

8155 

— 

34122 

1.7 

0.37 

-0.43 

3850.82 

Fe  i 

7986 

- 

33947 

0.22 

0.049 

-1.31 

3852.58 

Fe  i 

17550 

- 

43500 

0.93 

0.21 

-0.68 

3856.37 

Fe  i 

416 

- 

26340 

0.31 

0.070 

1.15 
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3859.22 

Fe  i 

19390 

- 

45295 

3859.91 

Fe  i 

0 

- 

25900 

3865.53 

Fe  i 

8155 

- 

34017 

3867.22 

Fe  i 

24336 

- 

50187 

3872.50 

Fe  l 

7986 

— 

33802 

3873.76 

Fe  i 

19621 

— 

45428 

3878.02 

Fe  i 

7728 

- 

33507 

3878.58 

Fe  i 

704 

- 

26479 

3885.5  1 

Fe  i 

19552 

- 

45282 

3886.28 

Fe  i 

416 

— 

26140 

3887.05 

Fe  i 

7377 

— 

33096 

3888.52 

Fe  i 

12969 

- 

38678 

3893.39 

Fe  i 

23784 

- 

49461 

3895.66 

Fe  i 

888 

- 

26550 

3897.90 

Fe  i 

21716 

— 

47363 

3898.01 

Fe  i 

8155 

— 

33802 

3899.71 

Fe  i 

704 

- 

26340 

3902.95 

Fe  i 

12561 

- 

38175 

3903.90 

Fe  i 

24119 

- 

49727 

3906.48 

Fe  i 

888 

— 

26479 

3916.73 

Fe  i 

26106 

— 

51630 

3917.18 

Fe  i 

7986 

- 

33507 

3918.65 

Fe  i 

24339 

- 

4985  1 

3920.26 

Fe  i 

978 

- 

26479 

3922.91 

Fe  i 

416 

— 

25900 

3927.92 

Fe  i 

888 

— 

26340 

3930.30 

Fe  i 

704 

- 

26140 

3935.82 

Fe  i 

22838 

- 

48239 

3940.88 

Fe  i 

7728 

- 

33096 

3942.44 

Fe  l 

22947 

— 

48305 

3948.78 

Fe  i 

26351 

_ 

5 1 668 

3949.96 

Fe  l 

17550 

- 

42860 

3951.17 

Fe  i 

26406 

- 

5 1 708 

3952.61 

Fe  i 

21716 

- 

47008 

3956.46 

Fe  i 

26106 

— 

51374 

3956.68 

Fe  i 

21716 

— 

46982 

3966.07 

Fe  i 

12969 

- 

38175 

3966.63 

Fe  i 

25900 

- 

5 1 1 03 

3967.42 

Fe  i 

26628 

— 

51826 

3969.26 

Fe  i 

1 1976 

— 

37163 

3971.33 

Fe  i 

21716 

— 

46889 

3977.74 

Fe  i 

17727 

- 

42860 

3981.77 

Fe  i 

21999 

- 

47107 

3983.96 

Fe  i 

21999 

- 

47093 

3997.40 

Fe  l 

21999 

— 

47008 

3998.06 

Fe  i 

21716 

— 

46721 

4005.25 

Fe  i 

12561 

- 

37521 

4009.72 

Fe  i 

17927 

- 

42860 

4014.53 

Fe  i 

28820 

— 

53722 

4021.87 

Fe  i 

22249 

— 

47107 

gA 

1 08/sec 

gf 

Log  gl 

4.7 

1.0 

0.02 

1.4 

0.3  1 

-0.51 

1.1 

0.25 

-0.61 

5.0 

1.1 

0.05 

1.0 

0.23 

-0.63 

2.8 

0.64 

-0.20 

1.4 

0.32 

-0.50 

0.33 

0.074 

-1.13 

1.9 

0.44 

-0.36 

0.63 

0.14 

-0.84 

0.88 

0.20 

-0.70 

4.2 

0.96 

-0.02 

7.7 

1.7 

0.24 

0. 1 4 

0.032 

-1.50 

4.9 

1.1 

0.05 

0.1  1 

0.024 

-1.61 

0.21 

0.047 

-1.33 

5.8 

1.3 

0.12 

4.2 

0.95 

-0.02 

0.055 

0.012 

-1.90 

6.4 

1.5 

0.17 

0.1  1 

0.026 

-1.58 

7.1 

1.6 

0.22 

0.14 

0.032 

-1.49 

0.18 

0.042 

-1.38 

0.26 

0.061 

-1.21 

0.27 

0.062 

-1.21 

3.5 

0.80 

-0. 1 0 

0.041 

0.0095 

-2.02 

2.5 

0.57 

-0.24 

1 1. 

2.7 

0.42 

1.4 

0.33 

-0.48 

9.8 

2.3 

0.36 

2.6 

0.61 

-0.21 

1 1. 

2.6 

0.41 

9.1 

2.1 

0.33 

0.43 

0.10 

-1.00 

8.9 

2.1 

0.32 

10.0 

2.4 

0.37 

4.4 

1.0 

0.02 

3.2 

0.75 

-0.12 

2.4 

0.57 

-0.24 

2.7 

0.64 

-0.19 

5.4 

1.3 

0.1  1 

1 1. 

2.5 

0.40 

3.7 

0.88 

-0.05 

3.6 

0.87 

-0.06 

1.4 

0.34 

-0.46 

17. 

4.2 

0.62 

5.4 

1.3 

0.12 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

4045.82 

Fe  i 

11976 

— 36686 

22. 

5.3 

0.72 

4062.44 

Fe  i 

22947 

- 47556  . 

4.6 

1.1 

0.06 

4063.60 

Fe  i 

12561 

- 37163 

9.9 

2.5 

0.39 

4071.74 

Fe  i 

12969 

- 37521 

9.1 

2.3 

0.36 

4107.49 

Fe  i 

22838 

- 47177 

5.6 

1.4 

0.16 

4109.81 

Fe  i 

22947 

- 47272 

4.3 

1.1 

0.04 

4118.55 

Fe  i 

28820 

- 53094 

33. 

8.4 

0.92 

4127.61 

Fe  i 

23052 

- 47272 

2.9 

0.74 

-0.13 

4132.06 

Fe  i 

12969 

- 37163 

2.7 

0.69 

-0.16 

4134.68 

Fe  i 

22838 

- 47017 

5.5 

1.4 

0.15 

4143.42 

Fe  i 

24575 

- 48703 

16. 

4.1 

0.62 

4143.87 

Fe  i 

12561 

- 36686 

2.9 

0.76 

-0.12 

4147.67 

Fe  i 

11976 

- 36079 

0.12 

0.032 

-1.49 

4154.50 

Fe  i 

22838 

- 46902 

5.3 

1.4 

0.14 

4156.80 

Fe  i 

22838 

- 46889 

5.3 

1.4 

0.14 

4175.64 

Fe  i 

22947 

- 46889 

4.7 

1.2 

0.09 

4181.76 

Fe  i 

22838 

- 46745 

10. 

2.7 

0.43 

4184.90 

Fe  i 

22838 

- 46727 

3.9 

1.0 

0.01 

4187.04 

Fe  i 

19757 

- 43634 

6.9 

1.8 

0.26 

4187.80 

Fe  i 

19562 

- 43435 

6.5 

1.7 

0.23 

4191.44 

Fe  i 

19913 

- 43764 

4.4 

1.2 

0.06 

4198.31 

Fe  i 

19351 

- 43163 

5.1 

1.3 

0.13 

4199.10 

Fe  i 

24575 

- 48383 

25. 

6.5 

0.82 

4202.03 

Fe  i 

11976 

- 35768 

2.0 

0.52 

-0.29 

4203.99 

Fe  i 

22947 

- 46727 

1.8 

0.48 

-0.32 

4210.35 

Fe  i 

20020 

- 43764 

2.2 

0.59 

-0.23 

4216.19 

Fe  i 

0 

- 23711 

0.003  1 

0.00082 

-3.09 

4219.36 

Fe  i 

28820 

- 52514 

27. 

7.3 

0.86 

4222.22 

Fe  i 

19757 

- 43435 

2.0 

0.54 

-0.27 

4227.43 

Fe  i 

26875 

- 50523 

38. 

10. 

LOO 

4233.61 

Fe  i 

20020 

- 43634 

5.9 

1.6 

0.20 

4235.94 

Fe  i 

19562 

- 43163 

7.9 

2.1 

0.33 

4238.82 

Fe  i 

27395 

- 50980 

9.4 

2.5 

0.40 

4247.43 

Fe  i 

27167 

- 50704 

9.0 

2.4 

0.39 

4250.13 

Fe  i 

19913 

- 43435 

6.1 

1.6 

0.22 

4250.79 

Fe  i 

12561 

- 36079 

1.5 

0.41 

-0.38 

4260.48 

Fe  i 

19351 

- 42816 

15. 

4.2 

0.62 

4271.16 

Fe  i 

19757 

- 43163 

5.7 

1.5 

0.19 

4271.76 

Fe  i 

11976 

- 35379 

5.2 

1.4 

0.16 

4282.41 

Fe  i 

17550 

- 40895 

2.0 

0.55 

-0.26 

4294.13 

Fe  i 

11976 

- 35257 

0.71 

0.20 

-0.71 

4299.24 

Fe  i 

19562 

- 42816 

5.2 

1.4 

0.16 

4307.91 

Fe  i 

12561 

- 35768 

5.9 

1.6 

0.22 

4315.09 

Fe  i 

17727 

- 40895 

1.5 

0.42 

-0.38 

4325.76 

Fe  i 

12969 

- 36079 

6.1 

1.7 

0.24 

4337.05 

Fe  i 

12561 

- 35612 

0.23 

0.064 

-1.19 

4352.74 

Fe  i 

17927 

- 40895 

1.0 

0.29 

-0.54 

4369.77 

Fe  i 

24575 

- 47453 

2.2 

0.64 

-0.19 

4375.93 

Fe  i 

0 

- 22846 

0.0094 

0.0027 

-2.57 

4383.55 

Fe  i 

11976 

- 34782 

7.7 

2.2 

0.35 
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Wavelength 

A 

Spectrum 

Energy  Levels 
K 

gA 

108/sec 

gf 

Log  gf 

4404.75 

Fe  i 

12561 

— 

35257 

4.4 

1.3 

0.1  1 

4415.12 

Fe  i 

12969 

- 

35612 

2.8 

0.81 

-0.09 

4427.3  1 

Fe  l 

416 

— 

22997 

0.0099 

0.0029 

-2.54 

4442.34 

Fe  l 

17727 

- 

40231 

1.1 

0.32 

-0.50 

4443.20 

Fe  i 

23052 

— 

45552 

1.9 

0.57 

-0.24 

4447.72 

Fe  l 

17927 

— 

40405 

1.1 

0.33 

-0.48 

4459.12 

Fe  i 

17550 

- 

39970 

1.00 

0.30 

-0.53 

4461.65 

Fe  l 

704 

- 

23111 

0.0052 

0.0015 

-2.81 

4466.55 

Fe  i 

22838 

- 

45221 

5.3 

1.6 

0.20 

4476.02 

Fe  i 

22947 

— 

45282 

5.4 

1.6 

0.21 

4482.17 

Fe  i 

888 

— 

23193 

0.0053 

0.0016 

-2.80 

4494.57 

Fe  i 

17727 

- 

39970 

1.2 

0.37 

-0.44 

4528.62 

Fe  i 

17550 

- 

39626 

1.8 

0.57 

-0.25 

4531.15 

Fe  i 

1 1976 

- 

34040 

0.076 

0.023 

-1.63 

4602.94 

Fe  l 

11976 

— 

33695 

0.088 

0.028 

-1.55 

4736.78 

Fe  i 

25900 

— 

47006 

2.5 

0.84 

-0.08 

4859.75 

Fe  i 

23193 

- 

43764 

1.3 

0.45 

-0.35 

4871.32 

Fe  i 

23111 

- 

43634 

3.7 

1.3 

0.12 

4872.15 

Fe  i 

23245 

- 

43764 

1 

0.79 

-0.10 

4878.22 

Fe  i 

23270 

— 

43764 

6.77 

0.27 

-0.56 

4890.77 

Fe  l 

23193 

— 

43634 

■>  "> 

0.77 

-0.1 1 

4891.50 

Fe  i 

22997 

- 

43435 

4.7 

1.7 

0.22 

4903.32 

Fe  i 

23245 

- 

43634 

0.62 

0.22 

-0.65 

4919.00 

Fe  i 

23111 

- 

43435 

2.9 

1.1 

0.03 

4920.50 

Fe  i 

22846 

— 

43  1 63 

6.5 

2.4 

0.37 

4957.31 

Fe  i 

22997 

— 

43  1 63 

2 2 

0.81 

-0.09 

4957.61 

Fe  i 

22650 

- 

42816 

6.4 

2.4 

0.38 

5001.87 

Fe  l 

31307 

- 

51294 

4.7 

1.7 

0.24 

5005.72 

Fe  l 

31323 

- 

51294 

3.9 

1.5 

0.16 

5006. 1 3 

Fe  i 

22846 

— 

42816 

1.3 

0.47 

-0.33 

5012.07 

Fe  i 

6928 

— 

26875 

0.0067 

0.0025 

-2.60 

5041.76 

Fe  i 

1 1976 

- 

31805 

0.023 

0.0086 

-2.07 

5049.82 

Fe  i 

18378 

- 

38175 

0.27 

0.10 

-0.98 

505 1 .64 

Fe  l 

7377 

- 

27167 

0.0061 

0.0023 

-2.63 

5068.79 

Fe  i 

2371 1 

— 

43435 

0.60 

0.23 

-0.63 

5083.34 

Fe  i 

7728 

_ 

27395 

0.0052 

0.0020 

-2.69 

5098.71 

Fe  t 

17550 

— 

37158 

0.10 

0.040 

-1.39 

51 10.41 

Fe  i 

0 

— 

19562 

0.0014 

0.00057 

-3.25 

5133.68 

Fe  i 

33695 

— 

53169 

13. 

5.1 

0.71 

5139.26 

Fe  i 

24181 

— 

43634 

1.6 

0.64 

-0.19 

5139.48 

Fe  i 

2371 1 

— 

43163 

2.0 

0.79 

-0.10 

5167.49 

Fe  i 

1 1976 

— 

31323 

0.26 

0.11 

-0.98 

5171.60 

Fe  i 

11976 

- 

31307 

0.12 

0.048 

-1.31 

5191.47 

Fe  i 

24507 

- 

43764 

2.7 

1.1 

0.04 

5192.36 

Fe  i 

24181 

— 

43435 

3.7 

1.5 

0.18 

5194.95 

Fe  i 

12561 

— 

31805 

0.070 

0.028 

-1.55 

5202.34 

Fe  i 

17550 

- 

36767 

0.24 

0.096 

-1.02 

5216.28 

Fe  i 

12969 

— 

32134 

0.064 

0.026 

-1.58 

5226.88 

Fe  i 

24507 

— 

43634 

2.0 

0.81 

-0.09 

5227.19 

Fe  i 

12561 

- 

31686 

0.27 

0.11 

-0.95 
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5232.94 

Fe  i 

2371  1 

- 

42816 

5266.58 

Fe  i 

24181 

— 

43163 

5269.54 

Fe  i 

6928 

- 

25900 

5270.36 

Fe  i 

12969 

- 

31937 

5281.80 

Fe  i 

24507 

— 

43435 

5283.63 

Fe  i 

26140 

_ 

45061 

5302.31 

Fe  i 

26479 

- 

45334 

5324.18 

Fe  i 

25900 

- 

44677 

5328.05 

Fe  i 

7377 

- 

26140 

5328.53 

Fe  i 

12561 

— 

31323 

5339.94 

Fe  i 

26340 

— 

45061 

5341.03 

Fe  i 

12969 

— 

31686 

5364.88 

Fe  i 

35856 

- 

5449 1 

5367.46 

Fe  i 

35612 

- 

54237 

5369.96 

Fe  l 

35257 

— 

53874 

5371.49 

Fe  i 

7728 

— 

26340 

5383.37 

Fe  l 

34782 

- 

53353 

5393.18 

Fe  i 

26140 

- 

44677 

5397.13 

Fe  i 

7377 

- 

25900 

5404.15 

Fe  i 

35768 

— 

54267 

5405.78 

Fe  i 

7986 

— 

26479 

5410.91 

Fe  i 

36079 

- 

54555 

5415.21 

Fe  i 

35379 

- 

53841 

5424.08 

Fe  i 

34844 

- 

53275 

5429.70 

Fe  i 

7728 

— 

26140 

5434.53 

Fe  i 

8155 

— 

26550 

5445.04 

Fe  i 

35379 

- 

54379 

5446.92 

Fe  i 

7986 

— 

26340 

5455.61 

Fe  i 

8155 

- 

26479 

5497.52 

Fe  i 

8155 

— 

26340 

5501.47 

Fe  i 

7728 

— 

25900 

5506.78 

Fe  i 

7986 

— 

26140 

5569.62 

Fe  i 

27560 

— 

45509 

5572.85 

Fe  i 

27395 

- 

45334 

5576.1  1 

Fe  i 

27666 

— 

45595 

5586.76 

Fe  i 

27167 

— 

45061 

5602.96 

Fe  i 

27666 

- 

45509 

5615.65 

Fe  l 

26875 

- 

44677 

5624.55 

Fe  i 

27560 

- 

45334 

5658.83 

Fe  i 

27395 

— 

45061 

5763.01 

Fe  i 

33947 

— 

51294 

6024.06 

Fe  i 

36686 

- 

53282 

6065.49 

Fe  i 

21039 

- 

37521 

6136.62 

Fe  i 

19788 

- 

36079 

6137.70 

Fe  i 

20875 

— 

37163 

6191.56 

Fe  i 

19621 

— 

35768 

6230.73 

Fe  i 

20641 

- 

36686 

6246.34 

Fe  i 

29056 

- 

45061 

6252.56 

Fe  i 

19390 

— 

35379 

6265.14 

Fe  i 

17550 

- 

33507 

gA 

108/sec 

gf 

Log  gf 

5.8 

2.4 

0.37 

2.9 

1.2 

0.08 

0.098 

0.041 

-1.39 

0.20 

0.082 

-1.09 

1.3 

0.53 

-0.28 

4.0 

1.7 

0.22 

2.7 

1.1 

0.06 

6.3 

2.7 

0.43 

0.087 

0.037 

-1.43 

0.052 

0.022 

-1.65 

1.4 

0.60 

-0.22 

0.042 

0.018 

-1.75 

7.6 

3.3 

0.52 

8.6 

3.7 

0.57 

12. 

5.1 

0.71 

0.062 

0.027 

-1.57 

17. 

7.2 

0.86 

1.8 

0.80 

-0.10 

0.032 

0.014 

-1.85 

22. 

9.5 

0.98 

0.038 

0.017 

-1.78 

12. 

5.1 

0.71 

18. 

7.8 

0.89 

19. 

8.6 

0.93 

0.039 

0.017 

-1.76 

0.028 

0.012 

-1.91 

6.3 

2.8 

0.45 

0.03  1 

0.014 

-1.86 

0.022 

0.0097 

-2.01 

0.0084 

0.0038 

-2.42 

0.0047 

0.002  1 

-2.67 

0.0100 

0.0045 

-2.34 

2.4 

1.1 

0.04 

3.4 

1.6 

0.20 

0.86 

0.40 

-0.40 

4.2 

2.0 

0.29 

0.96 

0.45 

-0.35 

4.7 

-> 

0.35 

l.l 

0.54 

-0.26 

1.3 

0.61 

-0.21 

3.1 

1.6 

0.19 

4.9 

2.7 

0.43 

0.16 

0.090 

-1.04 

0.28 

0.16 

-0.81 

0.25 

0.14 

-0.85 

0.17 

0.098 

-1.01 

0.22 

0. 1 3 

-0.89 

0.82 

0.48 

-0.32 

0.092 

0.054 

-1.27 

0.023 

0.013 

-1.87 
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gA 

gf 

Log  gl 

A 

k 

108/sec 

6301.52 

Fe  i 

29469 

— 

45334 

0.77 

0.46 

-0.34 

6318.02 

Fe  i 

19788 

- 

35612 

0.041 

0.025 

-1.61 

6393.60 

Fe  i 

19621 

- 

35257 

0.076 

0.046 

-1.33 

6400.02 

Fe  i 

29056 

- 

44677 

1.7 

1.1 

0.03 

641  1.66 

Fe  i 

29469 

— 

45061 

1.2 

0.75 

-0. 1 3 

6421.36 

Fe  i 

18378 

— 

33947 

0.042 

0.026 

-1.58 

6430.85 

Fe  i 

1 7550 

- 

33096 

0.04 1 

0.026 

-1.59 

6494.98 

Fe  i 

19390 

- 

34782 

0.20 

0. 1 3 

-0.89 

6546.24 

Fe  i 

22249 

- 

37521 

0.088 

0.057 

-1.25 

6592.92 

Fe  i 

21999 

— 

37163 

0.12 

0.079 

-1.10 

6677.99 

Fe  i 

21716 

— 

36686 

0.21 

0.14 

-0.85 

6945.21 

Fe- 1 

19552 

- 

33947 

0.023 

0.016 

-1.78 

6978.86 

Fe  i 

20038 

- 

34363 

0.019 

0.014 

-1.85 

7130.94 

Fe  i 

340 1 7 

- 

48037 

1.8 

1.4 

0.14 

7164.47 

Fe  i 

33802 

— 

47756 

2.3 

1.7 

0.24 

7187.34 

Fe  i 

33096 

— 

47006 

4.7 

3.7 

0.56 

7207.41 

Fe  i 

33507 

- 

47378 

3.1 

2.4 

0.39 

7389.42 

Fe  i 

34692 

- 

48221 

1.9 

1.6 

0.20 

741  1.18 

Fe  i 

34547 

- 

48037 

1.8 

0.25 

7445.78 

Fe  i 

34329 

— 

47756 

4.1 

3.4 

0.53 

7495.09 

Fe  i 

34040 

— 

47378 

4.9 

4.1 

0.61 

751  1.04 

Fe  i 

33695 

- 

47006 

7.4 

6.3 

0.80 

7531.17 

Fe  i 

35257 

- 

48532 

1.8 

1.5 

0.18 

7568.92 

Fe  i 

34547 

- 

47756 

0.90 

0.77 

-0.1  1 

7583.80 

Fe  i 

24339 

— 

37521 

0.068 

0.059 

-1.23 

7586.04 

Fe  i 

34782 

— 

47961 

3.1 

2.7 

0.43 

7620.54 

Fe  i 

38175 

- 

51294 

1.8 

1.5 

0.19 

7661.22 

Fe  i 

34329 

- 

47378 

0.55 

0.49 

-0.31 

7664.30 

Fe  i 

24119 

- 

37163 

0.093 

0.082 

-1.08 

7748.28 

Fe  i 

23784 

— 

36686 

0.14 

0.12 

-0.91 

7780.59 

Fe  i 

36079 

— 

48928 

4.0 

3.6 

0.55 

7832.22 

Fe  i 

35768 

- 

48532 

5.1 

4.7 

0.67 

7937.17 

Fe  i 

34782 

- 

47378 

4.0 

3.8 

6.58 

7945.88 

Fe  i 

35379 

- 

47961 

4.6 

4.4 

0.64 

7998.97 

Fe  i 

35257 

— 

47756 

4.4 

4.2 

0.63 

8028.34 

Fe  i 

36079 

— 

48532 

1.1 

1.1 

0.04 

8046.07 

Fe  i 

35612 

- 

48037 

4.1 

3.9 

0.60 

8085.20 

Fe  i 

35856 

- 

48221 

3.5 

3.5 

0.54 

8198.95 

Fe  i 

35768 

- 

47961 

1.0 

1.0 

0.01 

8220.41 

Fe  i 

34844 

— 

47006 

8.1 

8.2 

0.92 

8232.35 

Fe  l 

35612 

_ 

47756 

0.97 

0.99 

-0.00 

8327.06 

Fe  i 

17727 

- 

29733 

0.083 

0.086 

-1.06 

8331.94 

Fe  i 

35379 

- 

47378 

2.7 

2.8 

0.45 

8339.43 

Fe  i 

35768 

- 

47756 

1.3 

1.4 

0.14 

8387.78 

Fe  i 

17550 

— 

29469 

0.068 

0.072 

-1.14 

8468.41 

Fe  i 

17927 

— 

29733 

0.025 

0.027 

-1.56 

8514.08 

Fe  i 

17727 

- 

29469 

0.018 

0.019 

-1.71 

8515.1  1 

Fe  i 

24339 

- 

36079 

0.038 

0.042 

-1.38 

861  1.81 

Fe  i 

22947 

- 

34556 

0.050 

0.056 

-1.25 

8661.91 

Fe  i 

17927 

- 

29469 

0.070 

0.079 

-1.10 
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8674.75 

Fe  i 

22838 

- 34363 

8688.63 

Fe  i 

17550 

- 29056 

8757.19 

Fe  l 

22947 

- 34363 

8764.00 

Fe  i 

37521 

- 48928 

8793.38 

Fe  i 

37163 

- 48532 

8824.23 

Fe  i 

17727 

- 29056 

8866.96 

Fe  i 

36686 

- 47961 

8999.56 

Fe  i 

22838 

- 33947 

gA 

108/sec 

gf 

Log  gf 

0.072 

0.081 

-1.09 

0.13 

0.14 

-0.85 

0.065 

0.074 

-1.13 

3.6 

4.1 

0.61 

2.5 

2.9 

0.46 

0.073 

0.085 

-1.07 

3.7 

4.3 

0.64 

0.18 

0.22 

-0.65 
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2332.80 

Fe  ii 

385 

- 

43239 

2338.00 

Fe  u 

863 

- 

43621 

2343.49 

Fe  ii 

0 

- 

42658 

2348.10 

Fe  u 

1873 

- 

44447 

2348.30 

Fe  ii 

668 

— 

43239 

2359.10 

Fe  n 

863 

— 

43239 

2360.00 

Fe  n 

1873 

- 

44233 

2360.29 

Fe  ii 

2430 

- 

44785 

2364.83 

Fe  ii 

385 

- 

42658 

2368.60 

Fe  ii 

2838 

— 

45044 

2373.73 

Fe  n 

0 

— 

42115 

2375.19 

Fe  ii 

3118 

- 

45207 

2379.28 

Fe  u 

2430 

- 

44447 

2380.76 

Fe  u 

668 

- 

42658 

2382.04 

Fe  ii 

0 

— 

41968 

2383.24 

Fe  ii 

2838 

— 

44785 

2384.39 

Fe  n 

3118 

- 

45044 

2388.63 

Fe  n 

385 

- 

42237 

2395.62 

Fe  n 

385 

- 

42115 

2399.24 

Fe  n 

668 

— 

42335 

2404.43 

Fe  ii 

863 

— 

42440 

2404.88 

Fe  n 

668 

- 

42237 

2406.66 

Fe  n 

863 

- 

42401 

2410.52 

Fe  ii 

863 

- 

42335 

241  1.07 

Fe  ii 

977 

— 

42440 

2413.31 

Fe  u 

977 

— 

4240 1 

2424.14 

Fe  ii 

22637 

- 

63876 

2430.07 

Fe  ii 

22810 

- 

63949 

2444.51 

Fe  ii 

2083 1 

- 

61726 

2445.56 

Fe  ii 

21812 

— 

62690 

2458.78 

Fe  ii 

25805 

— 

66464 

2493.18 

Fe  ii 

21430 

- 

61528 

251 1.76 

Fe  ii 

21712 

— 

61513 

2525.39 

Fe  ii 

21252 

- 

60838 

2526.30 

Fe  ii 

20831 

— 

60402 

2529.55 

Fe  ii 

22637 

— 

62158 

2533.63 

Fe  ii 

21430 

- 

60888 

2534.42 

Fe  ii 

21712 

— 

61157 

2536.82 

Fe  ii 

21582 

- 

60990 

2538.81 

Fe  ii 

21430 

— 

60807 

2539.00 

Fe  ii 

21252 

— 

60625 

2543.38 

Fe  ii 

21582 

— 

60888 

2550.02 

Fe  ii 

26353 

- 

65556 

2562.53 

Fe  ii 

7955 

- 

46967 

2563.47 

Fe  ii 

8392 

— 

47390 

2566.91 

Fe  ii 

8680 

— 

47626 

2574.37 

Fe  ii 

20831 

- 

59663 

2577.92 

Fe  ii 

8847 

— 

47626 

2582.58 

Fe  ii 

8680 

— 

47390 

2585.88 

Fe  ii 

0 

- 

38660 

gA 

108/sec 

gf 

Log  gf 

15. 

1.2 

0.09 

9.5 

0.78 

-0.1  1 

20. 

1.7 

0.22 

12. 

1.0 

0.00 

8.6 

0.71 

-0. 1 5 

8.7 

0.72 

-0.14 

1 1. 

0.96 

-0.02 

12. 

0.98 

-0.01 

15. 

1.2 

0.09 

14. 

1.2 

0.09 

17. 

1.5 

0.17 

11. 

0.96 

-0.02 

21. 

1.8 

0.26 

13. 

1.1 

0.04 

92. 

7.8 

0.89 

14. 

1.2 

0.06 

1 1. 

0.93 

-0.03 

26. 

2.3 

0.35 

96. 

8.3 

0.92 

34. 

2.9 

0.47 

7.0 

0.61 

-0.21 

100. 

8.6 

0.94 

33. 

2.9 

0.46 

33. 

2.8 

0.45 

25. 

2.2 

0.33 

26. 

2.3 

0.36 

172. 

15. 

1.18 

130. 

11. 

1.06 

159. 

14. 

1.15 

124. 

11. 

1.05 

331. 

30. 

1.48 

723. 

67. 

1.83 

283. 

27. 

1.43 

275. 

26. 

1.42 

192. 

18. 

1.26 

252. 

24. 

1.38 

277. 

27. 

1.43 

241. 

23. 

1.37 

478. 

46. 

1.66 

276. 

27. 

1.43 

274. 

26. 

1.42 

139. 

13. 

1.13 

120. 

12. 

1.07 

136. 

13. 

1.13 

98. 

9.7 

0.99 

48. 

4.7 

0.68 

150. 

15. 

1.17 

72. 

7.2 

0.86 

68. 

6.8 

0.84 

42. 

4.2 

0.63 
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2591.54 

Fe  ii 

8392 

- 

46967 

2593.73 

Fe  ii 

8847 

- 

47390 

2598.37 

Fe  ii 

385 

- 

38859 

2599.40 

Fe  ii 

0 

- 

38459 

2607.09 

Fe  ii 

668 

— 

39013 

261  1.87 

Fe  ii 

385 

— 

38660 

2613.82 

Fe  n 

863 

— 

39109 

2617.62 

Fe  ii 

668 

- 

38859 

2620.41 

Fe  ii 

863 

- 

39013 

2621.67 

Fe  ii 

977 

— 

39109 

2625.67 

Fe  ii 

385 

— 

38459 

2628.29 

Fe  ii 

977 

- 

39013 

263  1 .05 

Fe  ii 

22810 

- 

60807 

2631.32 

Fe  ii 

668 

- 

38660 

2664.66 

Fe  ii 

27315 

— 

64832 

2666.64 

Fe  ii 

27620 

_ 

65  1 1 0 

2703.99 

Fe  n 

27315 

- 

64286 

2714.41 

Fe  u 

7955 

- 

44785 

2727.54 

Fe  ii 

8392 

- 

45044 

2730.74 

Fe  ii 

8680 

— 

45290 

2736.97 

Fe  ii 

8680 

— 

45207 

2739.55 

Fe  ii 

7955 

- 

44447 

2743.20 

Fe  ii 

8847 

- 

45290 

2746.48 

Fe  ii 

8680 

— 

45080 

2749.18 

Fe  ii 

8680 

— 

45044 

2749.32 

Fe  ii 

8392 

- 

44754 

2753.29 

Fe  ii 

26353 

- 

62662 

2755.74 

Fe  ii 

7955 

- 

44233 

2767.50 

Fe  n 

26170 

- 

62293 

2926.59 

Fe  ii 

7955 

— 

42115 

2944.40 

Fe  ii 

13673 

— 

47626 

3227.75 

Fe  ii 

1 3474 

- 

44447 

gA 

108/sec 

gf 

Loggf 

62. 

6.2 

0.79 

69. 

6.9 

0.84 

45. 

4.6 

0.66 

124. 

13. 

1.10 

47. 

4.8 

0.68 

53. 

5.4 

0.73 

24. 

2.5 

0.39 

22. 

2.3 

0.36 

6.6 

0.68 

-0.17 

13. 

1.3 

0.12 

28. 

2.8 

0.45 

23. 

2.4 

0.38 

2249. 

234. 

2.37 

36. 

3.8 

0.58 

342. 

36. 

1.56 

247. 

26. 

1.42 

195. 

21. 

1.33 

73. 

8.1 

0.91 

75. 

8.4 

0.92 

40. 

4.5 

0.65 

44. 

4.9 

0.69 

265. 

30. 

1.47 

126. 

14. 

1.15 

178. 

20. 

1.30 

50. 

5.7 

0.76 

1 3~> 

26. 

1.42 

373. 

42. 

1.63 

251. 

29. 

1.46 

831. 

95. 

1.98 

12. 

1.5 

0.18 

32. 

4.2 

0.62 

79. 

12. 

1.09 

Wavelength 

A 

Spectrum 

Energy  Levels 
K 

gA 

108/sec 

gf 

Log  gf 

2294.20 

Ga  i 

0 

- 43574 

0.067 

0.0053 

—2.27 

2338.28 

Ga  i 

826 

- 43578 

0.23 

0.019 

-1.73 

2371.32 

Ga  i 

0 

- 42158 

0.14 

0.012 

-1.93 

2418.70 

Ga  i 

826 

- 42158 

0.63 

0.056 

-1.25 

2450.07 

Ga  i 

0 

- 40803 

4.1 

0.37 

-0.43 

2500.17 

Ga  i 

826 

- 408 1 1 

7.3 

0.68 

-0.17 

2500.70 

Ga  i 

826 

- 40803 

0.67 

0.063 

-1.20 

2624.82 

Ga  i 

826 

- 38913 

0.086 

0.0089 

-2.05 

2659.87 

Ga  l 

0 

- 37585 

0.82 

0.087 

-1.06 

2719.65 

Ga  l 

826 

- 37585 

2.0 

0.22 

-0.66 

2874.24 

Ga  i 

0 

- 34782 

5.9 

0.73 

-0.14 

2943.64 

Ga  i 

826 

- 34787 

1 1. 

1.5 

0.17 

2944.18 

Ga  i 

826 

- 34782 

1.8 

0.24 

-0.63 

4032.98 

Ga  i 

0 

- 24788 

0.98 

0.24 

-0.62 

4172.06 

Ga  i 

826 

- 24788 

2.0 

0.53 

-0.27 

Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2778.76 

Gd  i 

215 

- 36192 

2.2 

0.26 

-0.59 

2787.68 

Gd  i 

533 

- 36395 

3.6 

0.41 

-0.38 

2903.75 

Gd  i 

1719 

- 36147 

2.0 

0.26 

-0.59 

3043.01 

Gd  i 

999 

- 33852 

3.5 

0.48 

-0.32 

3046.48 

Gd  i 

533 

- 33348 

3.8 

0.54 

-0.27 

3059.92 

Gd  i 

215 

- 32886 

2.2 

0.31 

—0.5 1 

3069.42 

Gd  i 

215 

- 32785 

1.4 

0.20 

-0.70 

3087.05 

Gd  i 

0 

- 32384 

1.7 

0.24 

-0.62 

3111.19 

Gd  i 

1719 

- 33852 

4.8 

0.70 

-0.15 

31 19.01 

Gd  I 

533 

- 32585 

2.3 

0.33 

-0.48 

3127.25 

Gd  i 

999 

- 32967 

2.0 

0.30 

-0.53 

3136.93 

Gd  i 

0 

- 31869 

3.0 

0.44 

-0.36 

3137.30 

Gd  I 

0 

- 31865 

3.0 

0.44 

-0.36 

3138.71 

Gd  i 

533 

- 32384 

2.2 

0.32 

-0.50 

3158.63 

Gd  i 

215 

- 31865 

3.7 

0.56 

-r-0.25 

3167.20 

Gd  i 

999 

- 32564 

1.8 

0.28 

— 0. 5 6 

3190.28 

Gd  i 

533 

- 31869 

4.2 

0.64 

— 0.20 

3199.30 

Gd  I 

1719 

- 32967 

5.7 

0.87 

-0.06 

3199.58 

Gd  i 

533 

- 31778 

3.0 

0.45 

-0.34 

3203.41 

Gd  i 

999 

- 32207 

2.3 

0.35 

-0.45 

3215.26 

Gd  I 

999 

- 32092 

1.0 

0.16 

-0.80 

3232.78 

Gd  i 

533 

- 31457 

3.8 

0.59 

-0.23 

3266.73 

Gd  I 

533 

- 31136 

8.7 

1.4 

0.14 

3267.64 

Gd  I 

215 

- 30809 

3.7 

0.60 

-0.22 

3282.25 

Gd  I 

999 

- 31457 

4.5 

0.73 

-0.14 

3291.48 

Gd  I 

1719 

- 32092 

9.2 

1.5 

0.17 

3294.08 

Gd  I 

533 

- 30882 

6.5 

1.1 

0.03 

3357.61 

Gd  i 

533 

- 30308 

2.8 

0.48 

-0.32 

3373.84 

Gd  i 

0 

- 29631 

1.1 

0.18 

-0.74 

3397.22 

Gd  i 

1719 

- 31147 

3.6 

0.63 

-0.20 

3406.92 

Gd  I 

533 

- 29877 

2.3 

0.40 

-0.40 

341 1.02 

Gd  i 

999 

- 30308 

2.9 

0.50 

-0.30 

3423.90 

Gd  I 

999 

- 30197 

14. 

2.5 

0.39 

3455.27 

Gd  i 

1719 

- 30652 

2.9 

0.52 

-0.28 

3486.20 

Gd  i 

533 

- 29209 

2.2 

0.39 

-0.41 

3497.09 

Gd  I 

533 

- 29120 

0.86 

0.16 

-0.80 

3513.65 

Gd  I 

999 

- 29451 

9.0 

1.7 

0.22 

3525.15 

Gd  I 

999 

- 29359 

1.1 

0.21 

-0.67 

3583.65 

Gd  I 

215 

- 28112 

0.74 

0.14 

-0.85 

3588.21 

Gd  I 

0 

- 27861 

0.55 

0.1  1 

-0.97 

3596.84 

Gd  I 

999 

- 28793 

0.99 

0.19 

-0.72 

3604.87 

Gd  i 

1719 

- 29451 

12. 

2.3 

0.37 

3648.48 

Gd  I 

1719 

- 29120 

1.00 

0.20 

-0.70 

3658.19 

Gd  i 

533 

- 27861 

1.4 

0.28 

-0.55 

3674.05 

Gd  I 

215 

- 27425 

6.2 

1.3 

0.10 

3679.21 

Gd  I 

533 

- 27705 

2.3 

0.47 

-0.33 

3684.13 

Gd  I 

0 

- 27136 

12. 

2.3 

0.37 

3696.93 

Gd  l 

0 

- 27042 

0.56 

0.12 

-0.94 

3713.57 

Gd  i 

215 

- 27136 

12. 

2.4 

0.38 

3715.92 

Gd  i 

215 

- 27119 

0.58 

0.12 

-0.92 
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Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

l()8/sec 

3717.48 

Gd  l 

533 

— 

27425 

13. 

2.6 

0.42 

3726.57 

Gd  i 

215 

- 

27042 

0.51 

0.1  1 

-0.97 

3732.32 

Gd  i 

1719 

- 

28504 

2.2 

0.47 

-0.33 

3732.67 

Gd  i 

533 

— 

27316 

L3 

0.28 

-0.55 

3736.44 

Gd  l 

1719 

— 

28475 

0.85 

0.18 

-0.75 

3739.76 

Gd  i 

999 

— 

27731 

3.3 

0.70 

-0.16 

3744.83 

Gd  i 

1719 

- 

28415 

5.0 

1.1 

0.02 

3751.10 

Gd  l 

215 

- 

26866 

0.54 

0.1 1 

-0.94 

3757.94 

Gd  i 

533 

— 

27136 

5.9 

1.2 

0.09 

3760.47 

Gd  l 

7562 

— 

34147 

4.2 

0.90 

-0.05 

3762.20 

Gd  i 

999 

— 

27572 

5.6 

1.2 

0.08 

3771.26 

Gd  r 

533 

- 

27042 

1.4 

0.29 

-0.53 

3773.45 

Gd  i 

7654 

- 

34147 

8.5 

1.8 

0.26 

3776.83 

Gd  i 

7235 

- 

33705 

7.5 

1.6 

0.21 

3783.05 

Gd  i 

999 

— 

27425 

18. 

3.9 

0.59 

3795.75 

Gd  i 

999 

— 

27337 

l.o 

0.22 

-0.66 

3804.39 

Gd  i 

- 

33705 

7.6 

1.6 

0.22 

3824.15 

Gd  i 

7562 

- 

33705 

4.6 

1.0 

0.00 

3832.97 

Gd  i 

533 

— 

26615 

1.0 

0.23 

-0.64 

3838.90 

Gd  l 

999 

— 

27041 

0.23 

0.052 

-1.29 

3840.26 

Gd  I 

215 

— 

26248 

0.56 

0.12 

-0.91 

3843.28 

Gd  i 

1719 

- 

27731 

9.9 

2.2 

0.34 

3846.49 

Gd  i 

6976 

- 

32967 

4.7 

L0 

0.02 

3858.45 

Gd  i 

6976 

- 

32886 

4.0 

0.89 

-0.05 

3864.79 

Gd  i 

999 

— 

26866 

0.67 

0.15 

-0.82 

3866.99 

Gd  i 

1719 

— 

27572 

10. 

2.3 

0.36 

3873.57 

Gd  i 

6976 

- 

32785 

6.8 

1.5 

0.19 

3874.46 

Gd  I 

533 

- 

26336 

0.72 

0.16 

-0.79 

3887.73 

Gd  l 

533 

- 

26248 

0.33 

0.075 

-1.12 

3892.72 

Gd  i 

7103 

— 

32785 

1.2 

0.27 

-0.57 

3897.32 

Gd  I 

7235 

— 

32886 

1.8 

0.42 

-0.38 

3902.71 

Gd  I 

999 

- 

26615 

1.5 

0.34 

-0.47 

3904.29 

Gd  i 

215 

- 

25821 

0.93 

0.21 

-0.67 

3905.65 

Gd  I 

1719 

- 

27316 

2.7 

0.62 

-0.21 

3912.75 

Gd  I 

7235 

— 

32785 

2.1 

0.48 

-0.32 

3926.68 

Gd  i 

7427 

— 

32886 

3.1 

0.72 

-0.14 

3934.79 

Gd  i 

533 

- 

25940 

4.8 

1.1 

0.05 

3935.38 

Gd  l 

0 

— 

25403 

0.75 

0.18 

-0.76 

3941.80 

Gd  i 

1719 

- 

27081 

2.5 

0.59 

-0.23 

3942.63 

Gd  i 

215 

— 

25572 

2.2 

0.51 

-0.29 

3943.24 

Gd  i 

0 

— 

25353 

0.93 

0.22 

-0.66 

3943.62 

Gd  I 

7235 

- 

32585 

5.7 

1.3 

0.13 

3945.54 

Gd  i 

999 

- 

26337 

6.4 

1.5 

0.17 

3953.37 

Gd  i 

533 

- 

25821 

2.3 

0.55 

-0.26 

3958.68 

Gd  I 

0 

— 

25254 

0.36 

0.085 

-1.07 

3960.11 

Gd  i 

6976 

— 

32221 

4.4 

1.0 

0.02 

3965.04 

Gd  i 

7235- 

— 

32448 

1.9 

0.46 

-0.34 

3966.28 

Gd  i 

1719 

- 

26925 

3.2 

0.76 

-0.12 

3969.00 

Gd  i 

215 

- 

25403 

2.7 

0.63 

-0.20 

3972.71 

Gd  i 

0 

— 

25165 

1.3 

0.30 

-0.52 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3974.81 

Gd  i 

1719  - 26870 

1.6 

0.38 

-0.42 

3979.33 

Gd  i 

215  - 25338 

2.6 

0.62 

-0.21 

3987.84 

Gd  i 

0 - 25069 

1.5 

0.36 

-0.44 

3992.69 

Gd  i 

533  - 25572 

1.2 

0.29 

-0.54 

4000. 1 8 

Gd  i 

6786  - 31778 

1.4 

0.33 

-0.48 

4006.96 

Gd  i 

215  - 25165 

0.36 

0.086 

-1.06 

4008.33 

Gd  i 

999  - 25940 

1.3 

0.32 

-0.49 

4013.43 

Gd  i 

7427  - 32336 

3.8 

0.92 

-0.04 

4015.22 

Gd  i 

7235  - 32133 

3.6 

0.87 

-0.06 

4015.58 

Gd  i 

1719  - 26615 

1.0 

0.25 

-0.60 

4017.25 

Gd  I 

7562  - 32448 

7.9 

1.9 

0.28 

4017.71 

Gd  I 

6976  - 31859 

9.5 

2.3 

0.36 

4019.73 

Gd  i 

533  - 25403 

1.1 

0.26 

-0.58 

4023.14 

Gd  i 

1719  - 26568 

5.4 

1.3 

0.11 

4023.35 

Gd  i 

533  - 25381 

2.9 

0.70 

-0.16 

4027.61 

Gd  i 

999  - 25821 

0.87 

0.21 

-0.68 

4028.15 

Gd  I 

6976  - 31795 

23. 

5.7 

0.76 

4030.88 

Gd  I 

6976  - 31778 

19. 

4.5 

0.66 

4033.49 

Gd  I 

7235  - 32020 

16. 

4.0 

0.60 

4035.40 

Gd  I 

215  - 24989 

1.1 

0.27 

-0.57 

4036.84 

Gd  i 

7235  - 32000 

6.0 

1.5 

0.16 

4043.71 

Gd  I 

7427  - 32150 

9.9 

2.4 

0.38 

4044.02 

Gd  i 

533  - 25254 

0.15 

0.036 

-1.44 

4045.01 

Gd  I 

0 - 24715 

4.8 

1.2 

0.07 

4047.09 

Gd  I 

7654  - 32356 

6.9 

1.7 

0.23 

4049.20 

Gd  I 

7562  - 32252 

6.7 

1.6 

0.22 

4050.37 

Gd  i 

7654  - 32336 

6.9 

1.7 

0.23 

4053.64 

Gd  I 

999  - 25661 

10. 

2.5 

0.39 

4054.72 

Gd  I 

0 - 24656 

2.4 

0.58 

-0.24 

4058.22 

Gd  I 

215  - 24850 

8.0 

2.0 

0.29 

4059.88 

Gd  I 

7235  - 31859 

14. 

3.6 

0.55 

4066.04 

Gd  I 

7562  - 32150 

6.3 

1.6 

0.19 

4068.35 

Gd  I 

7427  - 32000 

12. 

3.0 

0.48 

4068.74 

Gd  i 

7562  - 32133 

6.2 

1.6 

0.19 

4078.70 

Gd  i 

533  - 25044 

9.2 

2.3 

0.36 

4080.53 

Gd  i 

215  - 24715 

0.58 

0.14 

-0.84 

408  3. 70 

Gd  i 

6976  - 31457 

10. 

2.6 

0.41 

4090.41 

Gd  i 

215  - 24656 

1.9 

0.48 

-0.32 

4091.75 

Gd  I 

7427  - 31859 

0.97 

0.24 

-0.61 

4092.71 

Gd  I 

1719  - 26146 

4.8 

1.2 

0.08 

4093.72 

Gd  i 

7427  - 31848 

5.8 

1.5 

0.16 

4100.26 

Gd  i 

999  - 25381 

2.3 

0.59 

-0.23 

4104.99 

Gd  I 

7103  - 31457 

2.0 

0.49 

-0.31 

4112.94 

Gd  i 

7562  - 31869 

1.5 

0.37 

-0.43 

4125.78 

Gd  i 

8499  - 32730 

1.6 

0.40 

-0.40 

4134.16 

Gd  I 

533  - 24715 

2.3 

0.59 

—0.23 

4138.03 

Gd  I 

6976  - 31136 

0.80 

0.21 

-0.69 

4148.86 

Gd  i 

1719  - 25815 

1.2 

0.30 

-0.52 

4149.48 

Gd  i 

7235  - 31328 

1.1. 

0.27 

-0.56 

4157.78 

Gd  i 

999  - 25044 

0.65 

0.17 

-0.77 
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Wavelength 

Spectrum 

Energy-  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

4171.71 

Gd  i 

1 1830 

— 

35795 

8.2 

2 2 

0.33 

4175.54 

Gd  i 

1719 

- 

25661 

9.5 

2.5 

0.39 

4182.77 

Gd  i 

7235 

- 

31136 

1.8 

0.48 

-0.32 

4190.78 

Gd  i 

999 

- 

24854 

6.9 

1.8 

0.26 

4191.63 

Gd  i 

999 

— 

24850 

2.4 

0.63 

-0.20 

4208.08 

Gd  i 

6550 

— 

30308 

0.80 

0.21 

—0.67 

4224.27 

Gd  i 

7480 

- 

31147 

1.2 

0.33 

-0.48 

4225.03 

Gd  i 

1719 

- 

25381 

1.2 

0.32 

-0.49 

4225.85 

Gd  i 

1719 

- 

25376 

18. 

4.8 

0.69 

4245.34 

Gd  i 

7103 

— 

30652 

2.5 

0.68 

-0.17 

4250.28 

Gd  i 

6786 

— 

30308 

0.97 

0.26 

-0.58 

4260.12 

Gd  i 

533 

- 

24000 

2.1 

0.56 

-0.25 

4262.09 

Gd  i 

6786 

- 

30242 

24. 

6.5 

0.82 

4266.60 

Gd  l 

999 

— 

24430 

1.9 

0.51 

-0.29 

4267.00 

Gd  i 

215 

— 

23644 

1.1 

0.30 

-0.52 

4270.28 

Gd  l 

6786 

— 

30197 

0.79 

0.22 

-0.66 

4274.17 

Gd  l 

0 

- 

23390 

0.65 

0.18 

-0.75 

4285.82 

Gd  i 

6550 

- 

29877 

5.8 

1.6 

0.20 

4286.12 

Gd  l 

1719 

- 

25044 

1.0 

0.29 

-0.54 

4299.29 

Gd  i 

6378 

— 

29631 

5.4 

1.5 

0.18 

4306.34 

Gd  l 

0 

— 

23215 

2 2 

0.62 

-0.21 

4309.29 

Gd  l 

7947 

- 

31147 

5.6 

1.4 

0.14 

4313.84 

Gd  i 

215 

- 

23390 

4.0 

1.1 

0.05 

4314.40 

Gd  l 

7480 

- 

30652 

8.7 

2.4 

0.39 

4320.52 

Gd  l 

7103 

— 

30242 

5.5 

1.5 

0.19 

4327.12 

Gd  i 

0 

— 

23104 

3.9 

1.1 

0.04 

4328.94 

Gd  i 

7103 

- 

30197 

1.8 

0.50 

-0.30 

4329.58 

Gd  i 

6786 

- 

29877 

5.0 

1.4 

0.15 

4331.38 

Gd  i 

6550 

- 

29631 

3.0 

0.85 

-0.07 

4337.51 

Gd  i 

•6378 

— 

29426 

1.7 

0.47 

-0.32 

4346.46 

Gd  l 

999 

— 

24000 

5.6 

1.6 

0.20 

4346.62 

Gd  I 

215 

- 

23215 

1.9 

0.54 

-0.27 

4370.18 

Gd  i 

6550 

- 

29426 

2.3 

0.67 

-0.17 

4373.83 

Gd  i 

533 

- 

23390 

2.1 

0.61 

-0.21 

4376.07 

Gd  i 

6786 

— 

29631 

1.1 

0.32 

-0.50 

4378.56 

Gd  I 

7562 

— 

30395 

3.1 

0.89 

-0.05 

4389.88 

Gd  I 

7103 

— 

29877 

2.5 

0.73 

-0.14. 

4392.06 

Gd  i 

7480 

- 

30242 

4.3 

1.2 

0.09 

4400.76 

Gd  i 

7480 

- 

30197 

1.3 

0.38 

-0.42 

4401.86 

Gd  i 

1719 

— 

24430 

4.2 

1.2 

0.08 

4403.14 

Gd  i 

7947 

— 

30652 

8.9 

2.6 

0.41 

4409.25 

Gd  i 

8498 

— 

31172 

4.3 

1.3 

0.10 

441 1.16 

Gd  i 

533 

- 

23196 

1.1 

0.32 

-0.50 

4413.44 

Gd  i 

6976 

— 

29628 

0.35 

0.10 

-0.99 

4414.16 

Gd  i 

8498 

— 

31147 

17. 

5.0 

0.70 

4414.73 

Gd  I 

999 

— 

23644 

1.7 

0.49 

-0.31 

4422.41 

Gd  i 

215 

- 

22821 

2.7 

0.78 

-0.11 

4430.63 

Gd  i 

0 

- 

22564 

1.9 

0.56 

-0.25 

4431.76 

Gd  I 

7947 

- 

30505 

1.4 

0.42 

-0.37 

4452.73 

Gd  i 

12487 

- 

34938 

2.2 

0.65 

-0.18 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

4461.36 

Gd  i 

7427 

- 29835 

0.45 

0.13 

-0.87 

4473.28 

Gd  i 

215 

- 22564 

0.12 

0.035 

-1.46 

4476.12 

Gd  i 

0 

- 22335 

1.4 

0.43 

-0.36 

4485.48 

Gd  i 

533 

- 22821 

0.052 

0.016 

-1.81 

4486.90 

Gd  i 

1719 

- 24000 

0.75 

0.23 

-0.64 

4497.13 

Gd  i 

999 

- 23229 

1.1 

0.33 

-0.49 

4503.79 

Gd  i 

999 

- 23196 

0.058 

0.018 

-1.75 

4506.21 

Gd  i 

533 

- 22718 

0.81 

0.25 

-0.61 

4519.66 

Gd  i 

215 

- 22335 

1.8 

0.56 

-0.25 

4537.81 

Gd  i 

533 

- 22564 

1.7 

0.51 

-0.29 

4542.03 

Gd  i 

215 

- 22226 

0.50 

0.15 

-0.81 

4544.23 

Gd  i 

7427 

- 29426 

0.81 

0.25 

-0.60 

4564.59 

Gd  i 

10884 

- 32785 

0.88 

0.27 

-0.56 

4572.20 

Gd  i 

6976 

- 28842 

0.92 

0.29 

-0.54 

4573.81 

Gd  i 

0 

- 21858 

0.19 

0.061 

-1.22 

4575.91 

Gd  i 

7947 

- 29795 

3.6 

1.1 

0.06 

4581.29 

Gd  i 

999 

- 22821 

0.81 

0.25 

-0.60 

4583.07 

Gd  I 

7480 

- 29294 

5.0 

1.6 

0.20 

4584.26 

Gd  i 

10576 

- 32384 

2.5 

0.79 

-0.10 

4598.90 

Gd  i 

7103 

- 28842 

4.4 

1.4 

0.15 

4602.93 

Gd  i 

999 

- 22718 

0.45 

0.14 

-0.84 

4608.58 

Gd  i 

533 

- 22226 

0.045 

0.014 

-1.84 

4614.50 

Gd  i 

6786 

- 28451 

5.0 

1.6 

0.20 

4619.14 

Gd  i 

10222 

- 31865 

1.-6 

0.53 

-0.28 

4624.42 

Gd  I 

6550 

- 28169 

1.3 

0.40 

-0.39 

4636.64 

Gd  I 

6550 

- 28112 

3.8 

1.2 

0.09 

4646.00 

Gd  I 

11830 

- 33348 

6.7 

■2.2 

0.34 

4653.54 

Gd  i 

6378 

- 27861 

3.6 

1.2 

0.06 

4679.18 

Gd  I 

12487 

- 33852 

7.8 

2.6 

0.41 

4680.04 

Gd  i 

7480 

- 28842 

2.8 

0.93 

-0.03 

4683.07 

Gd  i 

7103 

- 28451 

0.64 

0.21 

-0.68 

4683.33 

Gd  i 

7947 

- 29294 

5.4 

1.8 

0.25 

4688.12 

G4  I 

533 

- 21858 

0.21 

0.071 

-1.15 

4691.16 

Gd  I 

6550 

- 27861 

0.72 

0.24 

-0.62 

4694.33 

Gd  I 

8498 

- 29795 

10. 

3.3 

0.52 

4697.42 

Gd  l 

6378 

- 27660 

3.4 

1.1 

0.05 

4709.78 

Gd  i 

999 

- 22226 

0.35 

0.12 

-0.93 

4728.64 

Gd  I 

533 

- 21675 

0.13 

0.042 

-1.37 

4735.75 

Gd  I 

6550 

- 27660 

2.1 

0.69 

-0. 16 

4743.65 

Gd  i 

6786 

- 27861 

3.5 

1.2 

0.07 

4745.82 

Gd  i 

'7103 

- 28169 

0.99 

0.34 

-0.47 

4758.26 

Gd  i 

533 

- 21543 

0.061 

0.021 

-1.68 

4758.70 

Gd  I 

7103 

- 28112 

2.9 

1.00 

-0.00 

4760.74 

Gd  I 

1719 

- 22718 

0.21 

0.073 

-1.14 

4763.82 

Gd  I 

10884 

- 31869 

3.4 

1.2 

0.06 

4767.24 

Gd  I 

7480 

- 28451 

4.7 

1.6 

0.21 

4780.99 

Gd  I 

11297 

- 32207 

1.9 

0.64 

-0.19 

4781.92 

Gd  I 

999 

- 21905 

0.29 

0.100 

-1.00 

4784.62 

Gd  I 

7947 

- 28842 

3.4 

1.2 

0.07 

4786.75 

Gd  I 

7562 

- 28448 

1.1 

0.37 

-0.43 
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Wavelength  Spectrum  Energy  Levels 
A K 


4807.45 

Gd  i 

8498 

- 

29294 

4808.01 

Gd  i 

13926 

- 

34719 

4816.83 

Gd  i 

11830 

- 

32585 

4835.26 

Gd  l 

999 

— 

21675 

4859.22 

Gd  l 

10884 

— 

31457 

4861.78 

Gd  i 

11297 

— 

31859 

4862.59 

Gd  i 

10576 

- 

31136 

4871.50 

Gd  l 

10360 

- 

30882 

4881.08 

Gd  l 

11297 

- 

31778 

4881.36 

Gd  i 

12487 

— 

32967 

4883.19 

Gd  i 

10222 

— 

30695 

4910.12 

Gd  I 

6976 

- 

27337 

4915.83 

Gd  i 

7235 

- 

27572 

4916.60 

Gd  l 

10222 

- 

30556 

4934.12 

Gd  I 

11830 

— 

32092 

4936.33 

Gd  i 

10884 

— 

31136 

4938.61 

Gd  i 

12487 

- 

32730 

4950.1 1 

Gd  l 

10360 

- 

30556 

4951.58 

Gd  l 

11830 

- 

32020 

4952.47 

Gd  i 

1719 

— 

2 1 905 

4958.79 

Gd  i 

11297 

— 

31457 

4969.16 

Gd  i 

10576 

— 

30695 

4972.61 

Gd  i 

6976 

- 

27081 

4999.07 

Gd  l 

10884 

- 

30882 

501  1.74 

Gd  i 

I 1830 

— 

31778 

5015.04 

Gd  i 

8498 

— 

28433 

5020.37 

Gd  i 

7562 

- 

27476 

5039.09 

Gd  i 

1 1297 

- 

31136 

5103.45 

Gd  i 

7947 

- 

27536 

5136.04 

Gd  i 

7103 

— 

26568 

5141.50 

Gd  i 

7480 

— 

26925 

5142.68 

Gd  i 

7427. 

- 

26866 

5155.84 

Gd  i 

7480 

- 

26870 

5158.48 

Gd  i 

7235 

- 

26615 

5163.70 

Gd  I 

6976 

— 

26337 

5171.69 

Gd  I 

0 

— 

19331 

5187.88 

Gd  I 

6550 

- 

25821 

5197.77 

Gd  I 

7103 

— 

26337 

5217.48 

Gd  i 

999 

— 

20160 

5219.40 

Gd  i 

6786 

— 

25940 

5233.93 

Gd  i 

7235 

— 

26336 

5246.87 

Gd  i 

15665 

— 

34719 

5251.18 

Gd  i 

8498 

— 

27536 

5252.14 

Gd  I 

11067 

- 

30101 

5254.75 

Gd  i 

6378 

— 

25403 

5255.80 

Gd  i 

6550 

— 

25572 

5263.81 

Gd  i 

533 

— 

19525 

5268.01 

Gd  i 

7947 

- 

26925 

5268.78 

Gd  I 

533 

— 

19507 

5271.79 

Gd  i 

6976 

- 

25940 

gA 

gf 

Log  gf 

108/sec 

2.8 

0.96 

-0.02 

2.6 

0.88 

-0.05 

1.7 

0.61 

-0.22 

0.19 

0.068 

-1.17 

1.8 

0.64 

-0.20 

2.0 

0.71 

-0.15 

2.3 

0.83 

-€.08 

2.4 

0.86 

-0.07 

2.3 

0.81 

-0.09 

2.4 

0.85 

-0.07 

1.7 

0.60 

-0.22 

0.57 

0.21 

-0.69 

0.26 

0.094 

-1.02 

0.81 

0.29 

-0.53 

8.1 

3.0 

0.47 

1.9 

0.70 

-0.16 

7.5 

2.7 

0.44 

1.2 

0.45 

-0.35 

0.92 

0.34 

-0.47 

0.18 

0.065 

-1.19 

3.1 

1.2 

0.06 

1.9 

0.71 

-0.15 

0.38 

0.14 

-0.85 

1.6 

0.59 

-0.23 

1.5 

0.55 

-0.26 

7.9 

3.0 

0.47 

0.22 

0.082 

-1.09 

1.7 

0.65 

-€.19 

7.6 

3.0 

0.47 

0.48 

0.19 

-0.72 

0.53 

0.21 

-0.68 

0.52 

0.21 

-0.68 

6.0 

2.4 

0.38 

0.49 

0.19 

-0.71 

0.45 

0.18 

-0.74 

0.036 

0.014 

-1.84 

0.28 

0.11 

-0.95 

2.5 

1.00 

-0.00 

0.091 

0.037 

-1.43 

1.5 

0.62 

-0.21 

0.78 

0.32 

-0.49 

4.2 

1.7 

0.24 

2.8 

1.1 

0.06 

2.1 

0.86 

-€.06 

0.40 

0.17 

-0.78 

0.69 

0.28 

-0.55 

0.029 

0.012 

-1.92 

0.16 

0.065 

-1.19 

0.057 

0.024 

-1.62 

0.12 

0.049 

-1.31 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

O 
0) 
c n 

00 

O 

5272.91 

Gd  i 

6378 

- 25338 

0.25 

0.10 

-0.99 

5282.48 

Gd  i 

10576 

- 29502 

0.80 

0.34 

-0.47 

5283.08 

Gd  i 

7947 

- 26870 

2.0 

0.83 

-0.08 

5298.58 

Gd  i 

10222 

- 29090 

0.43 

0.18 

-0.74 

5301.67 

Gd  i 

7480 

- 26337 

1.7 

0.72 

-0.14 

5302.76 

Gd  i 

6550 

- 25403 

1.0 

0.43 

-0.37 

5306.70 

Gd  i 

6976 

- 25815 

0.29 

0.12 

-0.92 

5307.30 

Gd  i 

7103 

- 25940 

1.5 

0.65 

-0.19 

5321.25 

Gd  i 

6550 

- 25338 

0.20 

0.085 

-1.07 

5321.50 

Gd  i 

6378 

- 25165 

0.57 

0.24 

-0.61 

5321.78 

Gd  i 

6786 

- 25572 

1.4 

0.59 

-0.23 

5322.37 

Gd  i 

10222 

- 29006 

0.42 

0.18 

-0.75 

5322.69 

Gd  i 

10576 

- 29359 

0.62 

0.26 

-0.58 

5327.32 

Gd  I 

10360 

- 29126 

1.5 

0.62 

-0.21 

5328.30 

Gd  I 

10222 

- 28985 

0.84 

0.36 

-0.45 

5333.30 

Gd  i 

10884 

- 29628 

2.7 

1.1 

0.06 

5337.53 

Gd  i 

10360 

- 29090 

0.72 

0.31 

-0.51 

5341.17 

Gd  i 

7103 

- 25821 

0.17 

0.074 

-1.13 

5341.81 

Gd  i 

1719 

- 20434 

0.038 

0.016 

-1.79 

5343.00 

Gd  i 

11297 

- 30007 

5.3 

2.2 

0.35 

5345.13 

Gd  I 

6550 

- 25254 

0.39 

0.17 

-0.77 

5345.68 

Gd  I 

999 

- 19701 

0.072 

0.031 

-1.51 

5348.67 

Gd  i 

6378 

- 25069 

0.89 

0.38 

-0.42 

5350.38 

Gd  i 

12487 

- 31172 

7.3 

3.1 

0.50 

5353.26 

Gd  i 

11830 

- 30505 

4.8 

2.0 

0.31 

5361.66 

Gd  i 

10360 

- 29006 

0.71 

0.31 

-0.51 

5365.38 

Gd  I 

10576 

- 29209 

1.4 

0.58 

-0.23 

5367.70 

Gd  i 

10360 

- 28985 

0.42 

0.18 

-0.74 

5368.79 

Gd  I 

7947 

- 26568 

0.21 

0.093 

-1.03 

5369.61 

Gd  i 

10884 

- 29502 

0.49 

0.21 

-0.67 

5369.92 

Gd  i 

6786 

- 25403 

0.46 

0.20 

-0.70 

5370.63 

Gd  i 

10222 

- 28837 

1.9 

0.82 

-0.09 

5384.15 

Gd  i 

10884 

- 29451 

0.65 

0.28 

-0.55 

5389.50 

Gd  i 

10576 

- 29126 

1.2 

0.51 

-0.29 

541 1.20 

Gd  I 

10884 

- 29359 

0.40 

0.17 

-0.76 

5413.20 

Gd  i 

7103 

- 25572 

0.44 

0.19 

-0.72 

5413.39 

Gd  i 

6786 

- 25254 

0.20 

0.087 

-1.06 

5415.69 

Gd  I 

7480 

- 25940 

0.48 

0.21 

-0.67 

5421.19 

Gd  i 

1719 

- 20160 

0.047 

0.021 

-1.68 

5436.30 

Gd  i 

7947 

- 26337 

0.27 

0.12 

-0.92 

5441.58 

Gd  I 

8499 

- 26870 

0.20 

0.088 

-1.06 

5453.46 

Gd  I 

11297 

- 29628 

1.0 

0.46 

-0.34 

5455.31 

Gd  I 

10884 

- 29209 

0.46 

0.20 

-0.69 

5469.72 

Gd  l 

7103 

- 25381 

0.21 

0.093 

-1.03 

5475.72 

Gd  I 

6786 

- 25044 

0.095 

0.043 

-1.37 

5480.23 

Gd  i 

10884 

- 29126 

0.30 

0.14' 

-0.87 

5482.01 

Gd  I 

10884 

- 29120 

0.30 

0.14 

-0.87 

5493.42 

Gd  i 

7947 

- 26146 

0.13 

0.059 

-1.23 

5498.75 

Gd  I 

7480 

- 25661 

0.14 

0.064 

-1.19 

5499.97 

Gd  I 

11830 

- 30007 

0.68 

0.31 

—0.5 1 
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Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

k 

108/sec 

5521.75 

Gd  l 

6550  - 

24656 

0.1  1 

0.049 

-1.31 

5533.37 

Gd  t 

6976  - 

25044 

0.096 

0.044 

-1.36 

5548.20 

Gd  I 

12487  - 

30505 

0.56 

0.26 

-0.59 

5550.21 

Gd  l 

6976  - 

24989 

0.085 

0.039 

-1.41 

5559.73 

Gd  i 

1719  - 

19701 

0.02  1 

0.0099 

-2.00 

5572.53 

Gd  i 

7103  - 

25044 

0.12 

0.056 

-1.25 

5576.13 

Gd  I 

6786  - 

247 1 5 

0.15 

0.072 

-1.14 

5586.32 

Gd  t 

7480  - 

25376 

0.11 

0.050 

-1.30 

5591.85 

Gd  i 

14669  - 

32548 

2.0 

0.94 

-0.03 

5594.13 

Gd  l 

14036  - 

3 1 907 

1.2 

0.55 

-0.26 

5614.45 

Gd  i 

1719  - 

19525 

0.020 

0.0097 

-2.01 

5617.91 

Gd  i 

0 - 

17795 

0.1  1 

0.054 

-1.26 

5629.55 

Gd  i 

215  - 

17974 

0.040 

0.019 

-1.72 

5632.25 

Gd  i 

0 - 

17750 

0.063 

0.030 

-1.52 

5633.49 

Gd  l 

7103  - 

24850 

0.14 

0.066 

-1.18 

5643.24 

Gd  i 

215  - 

17931 

0.16 

0.076 

-1.12 

5653.33 

Gd  l 

7654  - 

25338 

0.064 

0.03  1 

-1.51 

5677.45 

Gd  i 

14298  - 

3 1 907 

1.0 

0.49 

-0.31 

5686.66 

Gd  i 

215  - 

17795 

0.013 

0.0063 

-2.20 

5692.13 

Gd  i 

7480  - 

25044 

0.17 

0.084 

-1.08 

5696.22 

Gd  I 

533  - 

18084 

0.25 

0.12 

-0.92 

5701.35 

Gd  i 

215  - 

17750 

0.058 

0.028 

-1.55 

5709.42 

Gd  I 

0 - 

17510 

0.036 

0.018 

-1.75 

5710.32 

Gd  i 

14669  - 

32176 

1.3 

0.63 

-0.20 

5724.75 

Gd  l 

11830  - 

29294 

0.66 

0.32 

-0.49 

5735.98 

Gd  i 

7947  - 

25376 

0.22 

0.1 1 

-0.97 

5744.66 

Gd  l 

215  - 

17618 

0.025 

0.012 

-1.91 

5746.36 

Gd  i 

533  - 

17931 

0.054 

0.027 

-1.57 

5751.88 

Gd  i 

b - 

17381 

0.020 

0.010 

-1.99 

5754.17 

Gd  i 

7480  - 

24854 

0.38 

0.19 

-0.73 

5776.02 

Gd  i 

12487  - 

29795 

1.3 

0.67 

-0.17 

5791.38 

Gd  i 

533  - 

17795 

0.14 

0.073 

-1.14 

5802.92 

Gd  i 

533  - 

17761 

0.033 

0.017 

-1.78 

5807.72 

Gd  i 

6786  - 

24000 

0.19 

0.095 

-1.02 

5809.22 

Gd  i 

15852  - 

33061 

2.4 

1.2 

0.09 

5823.97 

Gd  i 

215  - 

17381 

0.024 

0.012 

-1.92 

5851.63 

Gd  i 

999  - 

18084 

0.14 

0.073 

-1.14 

5856.22 

Gd  i 

999  - 

18070 

0.18 

0.095 

-1.02 

5904.56 

Gd  i 

999  - 

17931 

0.069 

0.036 

-1.44 

5916.77 

Gd  i 

7103  - 

24000 

0.19 

0.10 

-1.00 

5930.29 

Gd  i 

6786  - 

23644 

0.28 

0.15 

-0.84 

5936.84 

Gd  I 

6550  - 

23390 

0.26 

0.14 

-0.87 

5937.71 

Gd  i 

6378  - 

23215 

0.18 

0.097 

-1.01 

5977.25 

Gd  i 

6378  - 

23104 

0.24 

0.13 

-0.89 

5988.02 

Gd  i 

15852  - 

32548 

4.3 

2.3 

0.36 

5999.08 

Gd  i 

6550  - 

23215 

0.25 

0.13 

-0.87 

6021.13 

Gd  i 

6786  - 

23390 

0.16 

0.089 

-1.05 

61 14.07 

Gd  i 

1719  - 

18070 

0.30 

0.17 

-0.78 

6292.87 

Gd  I 

999  - 

16886 

0.016 

0.0096 

-2.02 

6317.19 

Gd  i 

999  - 

16825 

0.013 

0.0079 

-2.10 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

6331.35 

Gd  i 

18014 

— 

33804 

2.3 

1.4 

0.14 

6333.75 

Gd  i 

6550 

- 

22335 

0.041 

0.025 

-1.61 

6336.34 

Gd  i 

6786 

— 

22564 

0.044 

0.026 

-1.58 

6351.72 

Gd  i 

17795 

— 

33535 

1.5 

0.91 

-0.04 

6363.23 

Gd  i 

16196 

— 

31907 

0.61 

0.37 

-0.43 

6408.55 

Gd  i 

1719 

— 

17319 

0.013 

0.0079 

-2.10 

6424.52 

Gd  i 

7654 

- 

23215 

0.053 

0.033 

-1.48 

6470.29 

Gd  i 

18084 

- 

33535 

1.1 

0.69 

-0.16 

6538.15 

Gd  i 

16886 

— 

32176 

1.5 

0.95 

-0.02 

6549.25 

Gd  i 

17931 

— 

33195 

1.1 

0.73 

-0.14 

6564.78 

Gd  i 

17319 

— 

32548 

2.4 

1.5 

0.18 

6573.80 

Gd  i 

17750 

— 

32958 

0.64 

0.41 

-0.38 

6591.60 

Gd  i 

1719 

- 

16886 

0.020 

0.013 

-1.89 

6593.42 

Gd  i 

17795 

- 

32958 

0.96 

0.62 

-0.20 

6628.43 

Gd  i 

16825 

— 

31907 

0.40 

0.26 

-0.58 

6640.08 

Gd  i 

1719 

— 

16775 

0.022 

0.014 

-1.84 

6642.76 

Gd  i 

12487 

- 

27536 

0.14 

0.092 

-1.03 

6643.98 

Gd  i 

18014 

- 

33061 

1.9 

1.3 

0.11 

6646.85 

Gd  i 

1 1297 

- 

26337 

0.099 

0.066 

-1.18 

6653.55 

Gd  i 

18509 

— 

33535 

0.76 

0.50 

-0.30 

6692.86 

Gd  i 

10884 

— 

25821 

0.087 

0.058 

-1.24 

6730.73 

Gd  i 

999 

- 

15852 

0.038 

0.026 

-1.59 

6783.39 

Gd  i 

11830 

- 

26568 

0.14 

0.100 

-1.00 

6814.56 

Gd  i 

7235 

- 

21905 

0.034 

0.024 

-1.62 

6816.49 

Gd  i 

999 

— 

15665 

0.01 1 

0.0073 

-2.13 

6828.25 

Gd  i 

533 

— 

15174 

0.034 

0.023 

-1.63 

6849.89 

Gd  i 

20160 

- 

34755 

0.92 

0.65 

-0.19 

6916.57 

Gd  i 

215 

- 

14669 

0.026 

0.019 

-1.72 

6926.49 

Gd  i 

10222 

— 

24656 

0.13 

0.097 

-1.01 

6964.33 

Gd  i 

10360 

— 

24715 

0.088 

0.064 

-1.19 

6980.86 

Gd  l 

20434 

— 

34755 

2.8 

2.1 

0.31 

6983.53 

Gd  I 

11830 

- 

26146 

0.074 

0.054 

-1.27 

6991.92 

Gd  I 

0 

— 

14298 

0.017 

0.012 

-1.92 

6993.18 

Gd  I 

10360 

- 

24656 

0.14 

0. 1 00 

-1.00 

7016.60 

Gd  i 

7427 

— 

21675 

0.033 

0.024 

-1.61 

7052.79 

Gd  i 

999 

— 

15174 

0.0029 

0.0022 

-2.67 

7071.00 

Gd  I 

10576 

- 

24715 

0.14 

0.10 

-0.98 

7073.63 

Gd  i 

1719 

— 

15852 

0.0099 

0.0074 

-2.13 

7084.18 

Gd  i 

17795 

- 

31907 

0.30 

0.22 

-0.65 

7093.90 

Gd  i 

18084 

— 

32176 

0.32 

0.24 

-0.62 

7098.11 

Gd  i 

1 1297 

_ 

25381 

0.14 

0.10 

-0.99 

7098.73 

Gd  I 

215 

- 

14298 

0.0037 

0.0028 

-2.55 

7099.44 

Gd  i 

12487 

- 

26568 

0.076 

0.057 

-1.24 

7100.71 

Gd  i 

10576 

— 

24656 

0.055 

0.042 

-1.38 

7122.57 

Gd  i 

0 

— 

14036 

0.0081 

0.0062 

—2.21 

7150.77 

Gd  i 

7562 

— 

21543 

0.018 

0.014 

-1.85 

7158.28 

Gd  I 

10884 

— 

24850 

0.1 1 

0.081 

-1.09 

7168.37 

Gd  I 

1719 

— 

15665 

0.089 

0.068 

-1.17 

7198.63 

Gd  i 

7562 

- 

21450 

0.018 

0.014 

-1.85 

7228.02 

Gd  i 

10884 

- 

24715 

0.080 

0.063 

-1.20 
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Wavelength  Spectrum  Energy  Levels 
A K 


7233.45 

Gd  t 

215 

- 

14036 

7262.66 

Gd  i 

533 

- 

14298 

7291.35 

Gd  l 

215 

- 

13926 

7313.28 

Gd  t 

999 

- 

14669 

7327.07 

Gd  i 

20160 

— 

33804 

7373.81 

Gd  i 

1 1297 

— 

24854 

7376.41 

Gd  t 

11297 

— 

24850 

7377.77 

Gd  t 

1 1830 

- 

25381 

7380.28 

Gd  i 

11830 

- 

25376 

7430.19 

Gd  i 

1719 

— 

15174 

7441.85 

Gd  l 

0 

— 

13434 

7464.36 

Gd  i 

533 

- 

13926 

7562.97 

Gd  i 

215 

- 

13434 

7566.10 

Gd  l 

11830 

- 

25044 

7588.20 

Gd  l 

12487 

— 

25661 

761 1.78 

Gd  l 

1 1297 

— 

24430 

7621.96 

Gd  t 

10884 

- 

24000 

7650.32 

Gd  i 

10576 

- 

23644 

7672.56 

Gd  i 

10360 

- 

23390 

7676.06 

Gd  i 

11830 

— 

24854 

7677.16 

Gd  t 

19525 

— 

32548 

7683.36 

Gd  l 

19165 

- 

32176 

7694.45 

Gd  i 

10222 

- 

23215 

7717.66 

Gd  l 

7480 

- 

20434 

7733.50 

Gd  i 

999 

— 

13926 

7749.30 

Gd  I 

533 

— 

13434 

7755.97 

Gd  l 

12487 

- 

25376 

7834.46 

Gd  t 

10884 

- 

23644 

7844.87 

Gd  I 

10360 

- 

23104 

7845.80 

Gd  i 

19165 

— 

3 1 907 

7856.93 

Gd  i 

6976 

— 

19701 

7869.72 

Gd  I 

11297 

- 

24000 

7884.39 

Gd  i 

7480 

- 

20160 

7910.08 

Gd  I 

10576 

- 

23215 

7966.66 

Gd  i 

6976 

— 

19525 

7978.15 

Gd  i 

6976 

— 

19507 

7993.82 

Gd  I 

10884 

— 

23390 

8006.26 

Gd  i 

7947 

- 

20434 

8019.82 

Gd  i 

7235 

— 

19701 

8048.08 

Gd  I 

7103 

— 

19525 

8077.59 

Gd  i 

7103 

— 

19480 

8146.15 

Gd  I 

7235 

— 

19507 

8185.90 

Gd  i 

7947 

- 

20160 

8218.08 

Gd  i 

7235 

- 

19400 

8275.42 

Gd  i 

7427 

— 

19507 

8349.73 

Gd  i 

7427 

— 

19400 

8374.76 

Gd  i 

10884 

— 

22821 

8377.79 

Gd  i 

11297 

— 

23229 

8398.30 

Gd  i 

7427 

- 

19331 

8445.47 

Gd  i 

7562 

- 

19400 

gA 

1 08/sec 

gf 

Log  gf 

0.0058 

0.0045 

-2.34 

0.0076 

0.0060 

-2.22 

0.0031 

0.0025 

—2^60 

0.0070 

0.0056 

—2.25 

0.90 

0.73 

-0.14 

0.12 

0.099 

-1.01 

0.12 

0.099 

-1.01 

0.063 

0.052 

-1.29 

0.13 

0.10 

-0.99 

0.0055 

0.0045 

-2.34 

0.0060 

0.0050 

-2.30 

0.0096 

0.0080 

-2.10 

0.0097 

0.0083 

-2.08 

0.052 

0.045 

-1.35 

0.1 1 

0.095 

-1.02 

0.078 

0.067 

-1.17 

0.15 

0.13 

-0.89 

0.13 

0.12 

-0.93 

0.15 

0.13 

-0.89 

0.088 

0.078 

-1.11 

0.55 

0.49 

-0.31 

0.50 

0.44 

-0.36 

0.072 

0.064 

-1.20 

0.01 1 

0.0098 

-2.01 

0.018 

0.016 

-1.79 

0.0062 

0.0056 

-2.25 

0.10 

0.093 

-1.03 

0.055 

0.050 

-1.30 

0.063 

0.058 

-1.24 

0.66 

0.61 

-0.22 

0.075 

0.070 

-1.16 

0.10 

0.094 

-1.03 

0.010 

0.0096 

-2.02 

0.037 

0.035 

-1.46 

0.0073 

0.0069 

-2.16 

0.012 

0.01 1 

-1.96 

0.039 

0.037 

-1.43 

0.017 

0.016 

-1.79 

0.014 

0.013 

-1.87 

0.012 

0.01 1 

-1.94 

0.026 

0.026 

-1.59 

0.037 

0.037 

-1.43 

0.011 

0.011 

-1.97 

0.023 

0.023 

-1.63 

0.021 

0.022 

-1.67 

0.021 

0.022 

-1.67 

0.023 

0.024 

-1.61 

0.026 

0.027 

-1.56 

0.023 

0.025 

-1.61 

0.021 

0.022 

-1.65 
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Wavelength  Spectrum 
A 

Energy  Levels 
K 

108/sec 

gf 

Log  gf 

8527.88 

Gd  i 

7562 

- 19285 

0.026 

0.029 

-1.54 

8559.1 1 

Gd  i 

10884 

- 22564 

0.026 

0.028 

-1.55 

8561.72 

Gd  i 

7653 

- 19331 

0.012 

0.013 

-1.89 

8668.63 

Gd  i 

6976 

- 18509 

0.036 

0.040 

-1.40 

8674.86 

Gd  I 

1 1297 

- 22821 

0.028 

0.032 

-1.50 

8752.77 

Gd  I 

11297 

- 22718 

0.035 

0.041 

-1.39 

8770.36 

Gd  i 

11830 

- 23229 

0.073 

0.084 

-1.08 

8784.85 

Gd  I 

6550 

- 17931 

0.019 

0.021 

-1.67 

8795.76 

Gd  l 

11830 

- 23196 

0.063 

0.073 

-1.13 

8849.14 

Gd  I 

6786 

- 18084 

0.022 

0.025 

-1.60 

8867.31 

Gd  i 

7235 

- 18509 

0.030 

0.036 

-1.45 
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Wavelength  Spectrum  Energy  Levels 
A K 


2468.22 

Gd  u 

8551 

- 

49054 

2471.58 

Gd  ii 

8885 

- 

49332 

2485.67 

Gd  ii 

9329 

- 

49547 

2487.46 

Gd  II 

9143 

- 

49332 

2488.72 

Gd  ii 

8885 

— 

49054 

2493.29 

Gd  n 

9452 

— 

49547 

2496.35 

Gd  ii 

9452 

- 

49498 

2499.04 

Gd  ii 

9329 

- 

49332 

2543.68 

Gd  ii 

3444 

- 

42745 

2586.13 

Gd  H 

3972 

— 

42628 

2661.50 

Gd  li 

11492 

— 

49054 

2750.22 

Gd  ii 

3427 

- 

39777 

2764.08 

Gd  ii 

2857 

— 

39025 

2768.51 

Gd  ii 

3427 

- 

39537 

2769.81 

Gd  ii 

3444 

— 

39537 

2770.17 

Gd  II 

3082 

— 

39170 

2770.98 

Gd  H 

633 

- 

36711 

2779.14 

Gd  u 

2857 

- 

38828 

2781.40 

Gd  II 

3082 

- 

39025 

2791.96 

Gd  ii 

3444 

— 

39251 

2794.66 

Gd  II 

2857 

— 

38629 

2796.93 

Gd  il 

3427 

- 

39170 

2808.38 

Gd  H 

3427 

- 

39025 

2809.72 

Gd  II 

3444 

- 

39025 

2810.93 

Gd  II 

3972 

— 

39537 

2833.75 

Gd  II 

3972 

— 

39251 

2837.00 

Gd  II 

3082 

- 

38320 

2840.23 

Gd  n 

3972 

- 

39170 

2841.33 

Gd  n 

3444 

- 

38629 

2856.52 

Gd  ii 

4027 

— 

39025 

2859.78 

Gd  ii 

4213 

— 

39170 

2862.48 

Gd  ii 

4852 

- 

39777 

2865.06 

Gd  ii 

3427 

— 

38320 

2871.75 

Gd  ii 

4213 

- 

39025 

2881.33 

Gd  ii 

4841 

— 

39537 

2882.13 

Gd  ii 

4484 

— 

39170 

2905.31 

Gd  ii 

4841 

- 

39251 

2906.26 

Gd  ii 

4852 

- 

39251 

2910.53 

Gd  ii 

3972 

— 

38320 

2913.08 

Gd  ii 

4852 

— 

39170 

2923.32 

Gd  ii 

5340 

_ 

39537 

2928.34 

Gd  ii 

2857 

- 

36996 

2947.80 

Gd  ii 

3082 

- 

36996 

2948.01 

Gd  ii 

5340 

- 

39251 

2960.93 

Gd  ii 

3082 

— 

36845 

2965.43 

Gd  ii 

4841 

— 

38553 

2972.74 

Gd  ii 

3082 

- 

36711 

2980.15 

Gd  ii 

633 

— 

34179 

2991.52 

Gd  ii 

3427 

— 

36845 

2993.04 

Gd  ii 

3444 

- 

36845 

gA 

1 08/sec 

gf 

Log  gf 

19. 

1.8 

0.25 

12. 

1.1 

0.03 

7.6 

0.71 

-0.15 

15. 

1.4 

0.13 

22. 

2.1 

0.31 

12. 

1.1 

0.06 

7.6 

0.71 

-0.15 

8.8 

0.83 

-0.08 

1.1 

0.10 

-0.98 

1.0 

0.11 

-0.98 

5.9 

0.63 

-0.20 

7.5 

0.85 

-0.07 

8.1 

0.93 

-0.03 

0.82 

0.095 

-1.02 

6.6 

0.76 

-0.12 

4.2 

0.49 

-0.31 

0.19 

0.022 

-1.66 

0.77 

0.089 

-1.05 

7.8 

0.90 

-0.05 

7.4 

0.87 

-0.06 

1.7 

0.19 

-0.71 

17. 

2.0 

0.30 

1.0 

0.12 

-0.91 

13. 

1.6 

0.20 

3.3 

0.40 

-0.40 

5.8 

0.69 

-0.16 

1.0 

0.12 

-0.91 

10. 

1.3 

0.10 

2.2 

0.27 

-0.57 

L0 

0.13 

-0.89 

0.35 

0.043 

-1.37 

2.6 

0.32 

-0.50 

0.86 

0.11 

-0.97 

0.74 

0.091 

-1.04 

9.8 

1.2 

0.09 

0.77 

0.096 

-1.02 

9.1 

1.2 

0.06 

0.68 

0.086 

-1.06 

2.6 

0.33 

-0.48 

1.1 

0.14 

-0.85 

2.0 

0.25 

-0.59 

0.36 

0.047 

-1.33 

0.37 

0.048 

-1.32 

1.4 

0.18 

-0.74 

0.71 

0.093 

-1.03 

1.3 

0.18 

-0.75 

0.28 

0.038 

-1.42 

2.7 

0.36 

-0.45 

0.42 

0.056 

-1.25 

0.95 

0.13 

-0.89 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2999.04 

Gd  ii 

262  - 33596 

4.8 

0.64 

-0.19 

3003.58 

Gd  ii 

3427  - 36711 

0.69 

0.093 

-1.03 

3009.37 

Gd  ii 

3427  - 36647 

0.68 

0.092 

-1.04 

3009.65 

Gd  H 

4841  - 38058 

0.50 

0.069 

-1.16 

3010.13 

Gd  ii 

0 - 33212 

7.7 

1.0 

0.02 

3010.90 

Gd  ii 

3444  - 36647 

0.79 

0.11 

-0.97 

3012.19 

Gd  ii 

4841  - 38030 

1.8 

0.25 

-0.60 

3027.60 

Gd  ii 

1159  - 34179 

9.1 

1.2 

0.10 

3028.98 

Gd  ii 

4841  - 37846 

1.6 

0.22 

-0.66 

3032.84 

Gd  ii 

633  - 33596 

8.7 

1.2 

0.08 

3034.05 

Gd  ii 

262  - 33212 

6.1 

0.84 

-0.08 

3040.34 

Gd  ii 

4852  - 37734 

0.78 

0.11 

-0.97 

3053.57 

Gd  ii 

3972  - 36711 

2.8 

0.39 

-0.41 

3068.64 

Gd  ii 

633  - 33212 

3.9 

0.56 

-0.26 

3072.56 

Gd  ii 

10092  - 42628 

30. 

4.2 

0.63 

3076.92 

Gd  ii 

0 - 32491 

2.0 

0.28 

-0.55 

3077.08 

Gd  ii 

3972  - 36461 

1.4 

0.20 

-0.69 

3081.99 

Gd  ii 

1159  - 33596 

8.8 

1.3 

0.10 

3083.35 

Gd  ii 

262  - 32685 

0.30 

0.043 

-1.36 

3089.95 

Gd  ii 

10392  - 42745 

16. 

2.2 

0.35 

3092.06 

Gd  ii 

10633  - 42965 

8.3 

1.2 

0.07 

3098.64 

Gd  ii 

0 - 32263 

1.4 

0.19 

-0.71 

3098.90 

Gd  H 

0 - 32260 

0.54 

0.078 

— l.H 

3100.50 

Gd  ii 

1935  - 34179 

17. 

2.5 

0.40 

3101.18 

Gd  ii 

10392  - 42628 

6.3 

0.91 

-0.04 

3101.91 

Gd  ii 

262  - 32491 

0.72 

0.10 

-0.98 

3102.55 

Gd  ii 

8551  - 40773 

19. 

2.7 

0.43 

3108.36 

Gd  II 

10803  - 42965 

7.6 

1.1 

0.04 

3113.17 

Gd  ii 

10633  - 42745 

9.1 

1.3 

0.12 

3118.60 

Gd  II 

10908  - 42965 

7.0 

1.0 

0.01 

3119.94 

Gd  ii 

262  - 32304 

1.5 

0.22 

-0.66 

3120.18 

Gd  ii 

8885  - 40925 

3.5 

0.51 

-0.29 

3123.99 

Gd  ii 

262  - 32263 

1.1 

0.16 

-0.80 

3124.25 

Gd  H 

262  - 32260 

0.34 

0.050 

-1.30 

3128.56 

Gd  ii 

9143  - 41097 

4.5 

0.67 

-0.18 

3129.96 

Gd  ii 

9452  - 41392 

3.6 

0.53 

-0.28 

3130.81 

Gd  ii 

9329  - 41260 

4.8 

0.70 

-0.16 

3133.09 

Gd  ii 

0 - 31908 

0.28 

0.041 

-1.39 

3133.85 

Gd  II 

8885  - 40785 

15. 

2.2 

0.35 

3135.03 

Gd  II 

262  - 32150 

0.60 

0.088 

-1.06 

3142.90 

Gd  II 

9452  - 41260 

3.5 

0.51 

-0.29 

3143.13 

Gd  ii 

4841  - 36647 

2.4 

0.35 

-0.46 

3145.00 

Gd  ii 

1159  - 32946 

3.3 

0.49 

-0.31 

3145.52 

Gd  ii 

9143  - 40925 

13. 

1.9 

0.27 

3146.88 

Gd  ii 

9329  - 41097 

8.3 

1.2 

0.09 

3156.53 

Gd  ii 

633  - 32304 

3.5 

0.52 

-0.28 

3160.69 

Gd  ii 

633  - 32263 

0.48 

0.072 

-1.14 

3161.37 

Gd  II 

1935  - 33558 

5.0 

0.74 

-0.13 

3171.09 

Gd  ii 

1159  - 32685 

0.35 

0.053 

-1.28 

3193.17 

Gd  II 

5340  - 36647 

1.1 

0.17 

-0.78 

Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

A 

K 

l()8/sec 

3206.47 

Gd  11 

18369 

- 49547 

28. 

4.2 

3223.74 

Gd  11 

1935 

- 32946 

3.0 

0.46 

3226.32 

Gd  ll 

8551 

- 39537 

4.4 

0.68 

3238.62 

Gd  u 

10392 

- 41260 

4.0 

0.63 

3250.19 

Gd  ll 

10633 

- 41392 

4.7 

0.74 

3259.25 

Gd  ll 

10803 

- 41476 

5.3 

0.84 

3268.34 

Gd  ii 

262 

- 30850 

0.33 

0.054 

3274.18 

Gd  ii 

10392 

- 40925 

4.5 

0.73 

3279.53 

Gd  ii 

10908 

- 41392 

5.2 

0.83 

3281.61 

Gd  u 

10633 

- 41097 

4.3 

0.70 

3292.21 

Gd  n 

8885 

- 39251 

9.8 

1.6 

3313.73 

Gd  ii 

3427 

- 33596 

1.8 

0.29 

3315.59 

Gd  ll 

3444 

- 33596 

1.1 

0.17 

3320.44 

Gd  u 

9143 

- 39251 

4.9 

0.82 

3329.34 

Gd  ll 

9143 

- 39170 

3.3 

0.55 

3331.38 

Gd  n 

0 

- 30009 

2.7 

0.45 

3332.13 

Gd  ii 

8551 

- 38553 

18. 

3.0 

3336.18 

Gd  ii 

0 

- 29966 

2.1 

0.35 

3336.98 

Gd  n 

8551 

- 38510 

1.9 

0.32 

3345.98 

Gd  n 

0 

- 29878 

1.1 

0.19 

3350.10 

Gd  n 

9329 

- 39170 

5.1 

0.86 

3350.47 

Gd  ll 

1159 

- 30997 

14. 

2.4 

3358.43 

Gd  ll 

3444 

- 33212 

1.3 

0.23 

3358.62 

Gd  li 

262 

- 30027 

8.6 

1.5 

3360.71 

Gd  ll 

262 

- 30009 

1.6 

0.26 

3362.23 

Gd  ll 

633 

- 30367 

12. 

2.0 

3365.59 

Gd  ll 

262 

- 29966 

0.38 

0.065 

3367.66 

Gd  ll 

10092 

- 39777 

4.6 

0.78 

3369.62 

Gd  ii 

8885 

- 38553 

3.2 

0.55 

3374.69 

Gd  ii 

3972 

- 33596 

1.2 

0.20 

3379.76 

Gd  ii 

10392 

- 39971 

7.1 

1.2 

3380.52 

Gd  ii 

9452 

- 39025 

5.5 

0.94 

3390.88 

Gd  ll 

9452 

- 38934 

2.2 

0.38 

3392.53 

Gd  ll 

633 

- >0101 

2.2 

0.38 

3393.63 

Gd  ll 

10633 

- 40092 

5.1 

0.87 

3395.12 

Gd  ii 

10092 

- 39537 

16. 

2.7 

3399.41 

Gd  ll 

3082 

- 32491 

0.79 

0.14 

3399.99 

Gd  ii 

2857 

- 32260 

2.0 

0.35 

3401.07 

Gd  ii 

633 

- 30027 

0.22 

0.038 

3402.07 

Gd  ii 

10392 

- 39777 

17. 

2.9 

3403.08 

Gd  ii 

9452 

- 38828 

2.6 

0.45 

3405.04 

Gd  ii 

10803 

- 40162 

3.1 

0.54 

3407.56 

Gd  ii 

10633 

- 39971 

36. 

6.3 

3409.30 

Gd  ll 

3427 

- 32750 

1.1 

0.19 

3412.02 

Gd  ll 

9329 

- 38629 

2.5 

0.43 

3413.27 

Gd  ii 

10803 

- 40092 

7.5 

1.3 

3416.95 

Gd  ii 

3427 

- 32685 

5.9 

1.0 

3417.33 

Gd  ll 

10908 

- 40162 

4.5 

0.79 

3418.73 

Gd  ii 

0 

- 29242 

2.2 

0.39 

3422.47 

Gd  ll 

1935 

- 31146 

19. 

3.3 

Log  gf 


0.63 

-0.33 

-0.17 

-0.20 

-0.13 

-0.08 

-1.27 

-0.14 

-0.08 

-0.16 

0.20 

-0.53 

-0.76 

-0.09 

-0.26 

-0.35 

0.48 

-0.46 

-0.50 

-0.73 

-0.06 

0.37 

-0.64 

0.16 

-0.58 

0.30 

-1.19 

-0.11 

-0.26 

-0.70 

0.09 

-0.03 

-0.42 

-0.42 

-0.06 

0.44 

-0.86 

-0.45 

-1.42 

0.47 

-0.35 

-0.27 

0.80 

-0.71 

-0.37 

0.11 

0.01 

-0.10 

-0.41 

0.52 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3422.75 

Gd  ii 

1159 

- 30367 

0.87 

0.15 

-0.81 

3424.59 

Gd  ii 

2857 

- 32049 

3.0 

0.53 

-0.28 

3425.93 

Gd  II 

3082 

- 32263 

1.5 

0.26 

-0.58 

3426.34 

Gd  ii 

9143 

- 38320 

2.1 

0.36 

-0.44 

3428.47 

Gd  II 

10092 

- 39251 

5.9 

1.0 

0.02 

3430.24 

Gd  ii 

10633 

- 39777 

3.4 

0.60 

-0.22 

3432.99 

Gd  ii 

2857 

- 31977 

2.4 

0.43 

-0.37 

3439.21 

Gd  ii 

3082 

- 32150 

6.2 

1.1 

0.04 

3439.78 

Gd  II 

3427 

- 32491 

3.4 

0.60 

-0.22 

3439.99 

Gd  ii 

1935 

- 30997 

7.3 

1.3 

0.12 

3441.79 

Gd  ii 

3444 

- 32491 

0.44 

0.078 

-1.11 

3449.62 

Gd  ii 

262 

- 29242 

0.64 

0.11 

-0.94 

3450.38 

Gd  ii 

3972 

- 32946 

6.4 

1.1 

0.06 

3451.23 

Gd  ii 

3082 

- 32049 

3.9 

0.70 

-0.16 

3454.14 

Gd  ii 

1159 

- 30101 

1.1 

0.20 

-0.70 

3454.90 

Gd  II 

262 

- 29198 

1.4 

0.26 

-0.59 

3461.95 

Gd  II 

3427 

- 32304 

0.84 

0.15 

-0.82 

3463.00 

Gd  II 

1159 

- 30027 

0.44 

0.079 

-1.10 

3463.98 

Gd  ii 

3444 

- 32304 

11. 

1.9 

0.28 

3466.50 

Gd  ii 

5340 

- 34179 

0.65 

0.12 

-0.93 

3466.95 

Gd  ii 

3427 

- 32263 

1.3 

0.23 

-0.64 

3467.27 

Gd  ii 

3427 

- 32260 

6.4 

1.2 

0.06 

3468.08 

Gd  ii 

3082 

- 31908 

0.51 

0.093 

-1.03 

3468.99 

Gd  ii 

3444 

- 32263 

6.4 

1.2 

0.06 

3469.31 

Gd  ii 

3444 

- 32260 

0.30 

0.055 

-1.26 

3473.22 

Gd  ii 

262 

- 29045 

2.1 

0.39 

-0.41 

3481.28 

Gd  II 

4841 

- 33558 

12. 

2.2 

0.34 

3481.80 

Gd  ii 

3972 

- 32685 

7.3 

1.3 

0.12 

3482.60 

Gd  II 

3444 

- 32150 

1.8 

0.33 

-0.48 

3491.95 

Gd  II 

0 

- 28629 

1.4 

0.25 

-0.60 

3494.40 

Gd  II 

633 

- 29242 

2.8 

0.51 

-0.30 

3503.21 

Gd  II 

10633 

- 39170 

2.1 

0.39 

-0.40 

3505.51 

Gd  II 

3972 

- 32491 

5.7 

1.1 

0.02 

3512.22 

Gd  ii 

3444 

- 31908 

2.8 

0.51 

-0.29 

3512.50 

Gd  ii 

10092 

- 38553 

25. 

4.6 

0.66 

3517.89 

Gd  ii 

10092 

- 38510 

2.2 

0.41 

-0.38 

3524.20 

Gd  ii 

262 

- 28629 

1.4 

0.26 

-0.59 

3528.54 

Gd  II 

3972 

- 32304 

1.7 

0.32 

-0.50 

3542.77 

Gd  II 

5340 

- 33558 

3.1 

0.58 

-0.24 

3545.80 

Gd  ii 

1159 

- 29353 

7.5 

1.4 

0.15 

3549.36 

Gd  ii 

1935 

- 30101 

8.4 

1.6 

0.20 

3553.72 

Gd  II 

10803 

- 38934 

2.3 

0.43 

-0.36 

3557.05 

Gd  II 

4841 

- 32946 

6.6 

1.2 

0.10 

3558.19 

Gd  II 

8551 

- 36647 

7.3 

1.4 

0.14 

3558.47 

Gd  ii 

4852 

- 32946 

2.1 

0.39 

-0.41 

3564.05 

Gd  ii 

4213 

- 32263 

0.78 

0.15 

-0.83 

3567.12 

Gd  II 

10803 

- 38828 

2.7 

0.52 

-0.28 

3567.65 

Gd  ii 

4027 

- 32049 

0.40 

0.077 

-1.11 

3569.57 

Gd  II 

4484 

- 32491 

0.41 

0.079 

-1.10 

3571.93 

Gd  II 

0 

- 27988 

0.82 

0.16 

-0.81 
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Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3574.74 

Gd  ii 

1 0092 

— 

38058 

6.8 

1.3 

0.1  1 

3576.77 

Gd  n 

4027 

- 

31977 

0.36 

0.069 

-1.16 

3578.36 

Gd  ii 

4213 

- 

32150 

1.5 

0.29 

-0.54 

3579.55 

Gd  il 

10392 

- 

38320 

-) 

0.41 

-0.38 

3580.62 

Gd  ii 

10908 

— 

38828 

7>J 

0.72 

-0.14 

3581.91 

Gd  ii 

8551 

— 

36461 

13. 

2.5 

0.39 

3584.96 

Gd  n 

1159 

- 

29045 

8.7 

1.7 

0.22 

3587.19 

Gd  ll 

633 

- 

28502 

0.20 

0.039 

-1.41 

3590.47 

Gd  ii 

4841 

- 

32685 

2.4 

0.47 

-0.33 

3591.44 

Gd  u 

4213 

— 

32049 

0.33 

0.064 

-1.19 

3591.91 

Gd  ii 

4852 

— 

32685 

0.57 

0.1 1 

—0.95 

3592.71 

Gd  ii 

8885 

- 

367 1 1 

15. 

2.9 

0.47 

3593.44 

Gd  il 

4484 

- 

32304 

0.79 

0.15 

-0.81 

3600.96 

Gd  il 

8885 

- 

36647 

7.4 

1.4 

0.16 

3602.00 

Gd  ii 

1 0092 

— 

37846 

1.9 

0.37 

-0.43 

3605.66 

Gd  ll 

262 

— 

27988 

0.31 

0.060 

— 1 

3608.75 

Gd  M 

9143 

- 

36845 

12. 

2.4 

0.38 

3610.76 

Gd  ii 

10633 

- 

38320 

18. 

3.6 

0.56 

3613.39 

Gd  u 

9329 

- 

36996 

8.2 

1.6 

0.21 

3614.21 

Gd  n 

5897 

— 

33558 

1.6 

0.31 

-0.51 

3617.16 

Gd  n 

10392 

— 

38030 

8.8 

1.7 

0.24 

3625.26 

Gd  n 

8885 

- 

36461 

2 2 

0.43 

-0.36 

3626.32 

Gd  ii 

9143 

- 

3671 1 

2*4 

0.46 

-0.33 

3629.51 

Gd  ll 

9452 

- 

36996 

3.9 

0.77 

-0.1 1 

3634.76 

Gd  ll 

9143 

— 

36647 

4.6 

0.92 

-0.04 

3640.18 

Gd  il 

4841 

— 

32304 

1.0 

0.21 

-0.68 

3641.39 

Gd  ii 

10392 

- 

37846 

6.5 

1.3 

0.1 1 

3645.62 

Gd  n 

3427 

- 

30850 

2.3 

0.45 

-0.34 

3646.19 

Gd  n 

1935 

- 

29353 

10. 

2.1 

0.32 

3649.44 

Gd  n 

9452 

— 

36845 

4.3 

0.87 

-0.06 

3650.95 

Gd  n 

9329 

— 

36711 

6.1 

1.2 

0.09 

3654.62 

Gd  ii 

633 

- 

27988 

4.5 

0.91 

-0.04 

3656.15 

Gd  n 

1 159 

- 

28502 

4.1 

0.83 

-0.08 

3662.26 

Gd  ll 

0 

- 

27298 

1.4 

0.28 

-0.56 

3671.20 

Gd  ll 

633 

— 

27865 

2.3 

0.47 

-0.33 

3687.74 

Gd  ii 

2857 

— 

29966 

6.3 

1.3 

0.1 1 

3697.73 

Gd  ii 

262 

- 

27298 

2.0 

0.41 

-0.39 

3699.73 

Gd  n 

2857 

- 

29878 

2.7 

0.55 

-0.26 

3709.13 

Gd  n 

6605 

- 

33558 

0.35 

0.072 

-1.14 

3712.70 

Gd  ii 

3082 

— 

30009 

5.6 

1.2 

0.06 

3716.36 

Gd  il 

262 

_ 

27162 

1.3 

0.28 

-0.55 

3722.07 

Gd  ii 

13926 

- 

40785 

11. 

2.2 

0.35 

3723.69 

Gd  ii 

13926 

- 

40773 

2.7 

0.56 

-0.25 

3730.84 

Gd  ii 

3082 

- 

29878 

3.1 

0.65 

-0.19 

3732.45 

Gd  ii 

633 

— 

27418 

0.23 

0.048 

-1.32 

3743.47 

Gd  ii 

1159 

— 

27865 

5.2 

1.1 

0.04 

3748.88 

Gd  ii 

1 1067 

- 

37734 

2.3 

0.48 

-0.32 

3755.56 

Gd  ii 

10092 

— 

36711 

1.1 

0.24 

-0.61 

3758.31 

Gd  ii 

3427 

- 

30027 

3.1 

0.65 

-0.19 

3759.00 

Gd  ii 

0 

- 

26595 

0.66 

0.14 

-0.85 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3760.71 

Gd  ii 

3444  - 30027 

1.3 

0.28 

-0.56 

3760.92 

Gd  ii 

3427  - 30009 

0.61 

0.13 

-0.89 

3763.00 

Gd  II 

1935  - 28502 

0.21 

0.045 

-1.34 

3763.33 

Gd  II 

3444  - 30009 

0.43 

0.092 

-1.03 

3764.60 

Gd  II 

10092  - 36647 

2.3 

0.48 

-0.32 

3767.04 

Gd  II 

3427  - 29966 

1.8 

0.39 

-0.41 

3768.39 

Gd  II 

633  - 27162 

8.3 

1.8 

0.25 

3769.45 

Gd  II 

3444  - 29966 

1.3 

0.27 

-0.56 

3787.56 

Gd  ii 

3972  - 30367 

2.7 

0.57 

-0.24 

3791.17 

Gd  ii 

10092  - 36461 

10. 

2.2 

0.34 

3791.72 

Gd  II 

4484  - 30850 

0.22 

0.048 

-1.32 

3795.25 

Gd  ii 

2857  - 29198 

0.14 

0.030 

-1.52 

3796.37 

Gd  II 

262  - 26595 

4.2 

0.90 

-0.04 

3798.39 

Gd  ii 

10392  - 36711 

2.3 

0.50 

-0.30 

3807.65 

Gd  ii 

10392  - 36647 

2.1 

0.47 

-0.33 

3813.97 

Gd  ii 

0 - 26212 

2.7 

0.59 

-0.23 

3816.64 

Gd  ii 

262  - 26455 

0.61 

0.13 

-0.88 

3821.51 

Gd  ii 

3082  - 29242 

0.11 

0.023 

-1.63 

3822.17 

Gd  II 

4841  - 30997 

0.35 

0.077 

-1.12 

3826.05 

Gd  II 

3972  - 30101 

0.77 

0.17 

-0.77 

3831.80 

Gd  ii 

262  - 26352 

0.28 

0.062 

-1.20 

3836.91 

Gd  ii 

3972  - 30027 

2.1 

0.47 

-0.33 

3839.64 

Gd  ii 

3972  - 30009 

2.2 

0.49 

-0.31 

3843.80 

Gd  ii 

4841  - 30850 

0.22 

0.050 

-1.30 

3844.58 

Gd  n 

1159  - 27162 

1.4 

0.31 

-0.51 

3845.47 

Gd  ii 

4852  - 30850 

0.34 

0.075 

-1.13 

3850.69 

Gd  II 

633  - 26595 

2.7 

0.60 

-0.22 

3850.97 

Gd  ii 

0 - 25960 

3.5 

0.79 

-0.10 

3852.45 

Gd  II 

262  - 26212 

3.2 

0.71 

-0.15 

3854.18 

Gd  II 

4027  - 29966 

0.29 

0.064 

-1.20 

3855.56 

Gd  II 

1935  - 27865 

0.53 

0.12 

-0.92 

3867.26 

Gd  ii 

4027  - 29878 

0.28 

0.063 

-1.20 

3871.54 

Gd  ii 

633  - 26455 

0.1  1 

0.024 

-1.62 

3872.62 

Gd  II 

3427  - 29242 

0.23 

0.053 

-1.28 

3875.46 

Gd  ii 

4213  - 30009 

0.45 

0.10 

-1.00 

3881.84 

Gd  ii 

3444  - 29198 

0.18 

0.040 

-1.39 

3887.16 

Gd  ii 

633  - 26352 

0.056 

0.013 

-1.90 

3894.70 

Gd  ii 

0 - 25669 

0.93 

0.21 

-0.68 

3895.23 

Gd  ii 

4213  - 29878 

0.35 

0.079 

-1.10 

3902.40 

Gd  ii 

3427  - 29045 

1.2 

0.27 

-0.56 

3913.78 

Gd  ii 

12776  - 38320 

1.4 

0.32 

-0.49 

3916.51 

Gd  ii 

4841  - 30367 

5.0 

1.2 

0.06 

3918.24 

Gd  II 

4852  - 30367 

0.28 

0.063 

-1.20 

3923.25 

Gd  II 

4484  - 29966 

0.94 

0.22 

-0.66 

3952.00 

Gd  ii 

1159  - 26455 

0.23 

0.055 

-1.26 

3957.67 

Gd  II 

4841  - 30101 

2.6 

0.61 

-0.22 

3959.44 

Gd  II 

4852  - 30101 

1.6 

0.39 

-0.41 

3968.26 

Gd  II 

1159  - 26352 

0.45 

0.1 1 

-0.97 

3969.29 

Gd  ii 

4841  - 30027 

0.58 

0.14 

-0.87 

3971.06 

Gd  ii 

4852  - 30027 

0.30 

0.071 

-1.15 
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Wavelength  Spectrum  Energy  Levels 

A K 


3971.75 

Gd  it 

4027 

- 

29198 

3973.98 

Gd  it 

4852 

- 

30009 

3983.01 

Gd  it 

5897 

- 

30997 

3987.21 

Gd  tl 

3972 

- 

29045 

3993.21 

Gd  it 

633 

— 

25669 

3994.16 

Gd  it 

4213 

— 

29242 

3997.76 

Gd  u 

855 1 

- 

33558 

4001.26 

Gd  u 

4213 

- 

29198 

4003.85 

Gd  il 

1 1492 

— 

36461 

4013.95 

Gd  il 

3082 

— 

27989 

4037.33 

Gd  u 

5340 

— 

30101 

4037.90 

Gd  il 

4484 

- 

29242 

4045.15 

Gd  n 

4484 

- 

29198 

4049.43 

Gd  il 

5340 

- 

30027 

4059.37 

Gd  il 

13926 

— 

38553 

4063.59 

Gd  il 

4027 

— 

28629 

4070.29 

Gd  ll 

4484 

— 

29045 

4073.20 

Gd  ll 

3444 

- 

27988 

4073.76 

Gd  il 

6605 

- 

31146 

4078.44 

Gd  ll 

4841 

— 

29353 

4085.56 

Gd  il 

5897 

— 

30367 

4094.48 

Gd  n 

4213 

- 

28629 

4098.61 

Gd  n 

6605 

- 

30997 

4098.90 

Gd  n 

4852 

- 

29242 

4108.40 

Gd  il 

12662 

— 

36996 

4115.38 

Gd  ll 

12704 

— 

36996 

4127.72 

Gd  ll 

12776 

- 

36996 

4130.37 

Gd  ll 

5897 

- 

30101 

4132.28 

Gd  ll 

4852 

- 

29045 

4140.45 

Gd  il 

4484 

— 

28629 

4141.02 

Gd  il 

12704 

— 

36845 

4153.51 

Gd  il 

12776 

- 

36845 

4154.86 

Gd  il 

8885 

- 

32946 

4162.73 

Gd  ii 

3972 

- 

27988 

4163.09 

Gd  ll 

5340 

— 

29353 

4167.16 

Gd  n 

3427 

— 

27418 

4170.1 1 

Gd  ll 

3444 

- 

27418 

4173.56 

Gd  il 

12892 

- 

36845 

4184.25 

Gd  II 

3972 

- 

27865 

4188.10 

Gd  il 

3427 

— 

27298 

4191.07 

Gd  ll 

3444 

— 

27298 

4197.07 

Gd  ii 

12892 

- 

36711 

4204.86 

Gd  ii 

4213 

- 

27988 

4212.00 

Gd  ii 

3427 

— 

27162 

4215.02 

Gd  ll 

3444 

— 

27162 

4217.20 

Gd  il 

5340 

— 

29045 

4223.02 

Gd  ii 

18955 

- 

42628 

4225.15 

Gd  ll 

4841 

— 

28502 

4227.14 

Gd  ii 

4852 

— 

28502 

4229.80 

Gd  ll 

13076 

- 

3671  1 

gA 

1 08/sec 

gf 

Log  gf 

0.77 

0.18 

-0.74 

1.3 

0.30 

-0.52 

0.43 

0.10 

-0.99 

0.74 

0.18 

-0.76 

0.14 

0.032 

-1.49 

1.1 

0.27 

-0.57 

1.9 

0.45 

-0.35 

0.81 

0.19 

-0.71 

0.86 

0.21 

-0.69 

0.10 

0.025 

-1.60 

3.1 

0.76 

-0.12 

1.2 

0.30 

-0.53 

0.22 

0.055 

-1.26 

2.8 

0.69 

-0.16 

2.6 

0.64 

-0.19 

0.79 

0.20 

-0.71 

1.3 

0.31 

-0.51 

0.80 

0.20 

-0.70 

0.91 

0.23 

-0.65 

2.3 

0.59 

-0.23 

3.7 

0.91 

-0.04 

0.38 

0.097 

-1.01 

7.5 

1.9 

0.28 

0.91 

0.23 

-0.64 

1.2 

0.30 

-0.52 

1.2 

0.30 

-0.52 

0.68 

0.17 

-0.76 

4.9 

1.3 

0.10 

1.8 

0.47 

-0.33 

0.18 

0.046 

-1.34 

0.66 

0.17 

-0.77 

1.6 

0.43 

-0.37 

0.99 

0.26 

-0.59 

0.68 

0.18 

-0.75 

0.52 

0.13 

-0.87 

0.30 

0.078 

-1.11 

0.14 

0.036 

-1.44 

1.8 

0.48 

-0.32 

2.9 

0.76 

-0.12 

0.090 

0.024 

-1.63 

0.79 

0.21 

-0.68 

1.6 

0.42 

-0.37 

0.75 

0.20 

-0.70 

1.3 

0.35 

-0.46 

0.98 

0.26 

-0.58 

1.1 

0.30 

-0.53 

3.4 

0.92 

-0.04 

0.24 

0.064 

-1.19 

0.32 

0.085 

-1.07 

3.2 

0.87 

-0.06 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

4235.07 

Gd  II 

8885  - 32491 

0.25 

0.066 

-1.18 

4241.28 

Gd  II 

13076  - 36647 

1.4 

0.39 

-0.41 

4246.57 

Gd  ii 

9143  - 32685 

0.99 

0.27 

-0.57 

4251.73 

Gd  ii 

3082  - 26595 

1.5 

0.41 

-0.39 

4253.37 

Gd  ii 

4484  - 27988 

1.1 

0.30 

-0.52 

4268.73 

Gd  ii 

8885  - 32304 

0.71 

0.19 

-0.71 

4280.49 

Gd  ii 

2857  - 26212 

0.72 

0.20 

-0.70 

4296.08 

Gd  ii 

4027  - 27298 

0.58 

0.16 

-0.80 

4296.30 

Gd  II 

13378  - 36647 

2.1 

0.58 

-0.24 

4310.98 

Gd  II 

3972  - 27162 

0.089 

0.025 

-1.60 

4316.05 

Gd  ii 

5340  - 28502 

0.78 

0.22 

-0.66 

4316.27 

Gd  ii 

9143  - 32304 

0.29 

0.080 

-1.10 

4321.1  1 

Gd  II 

4852  - 27988 

0.99 

0.28 

-0.56 

4322.20 

Gd  II 

3082  - 26212 

0.10 

0.029 

-1.54 

4324.06 

Gd  II 

9143  - 32263 

0.57 

0.16 

-0.80 

4325.57 

Gd  II 

1 1067  - 34179 

19. 

5.5 

0.74 

4326.32 

Gd  ii 

17817  - 40925 

2.2 

0.61 

-0.21 

4330.61 

Gd  ii 

4213  - 27298 

0.37 

0.10 

-0.98 

4335.29 

Gd  ii 

17725  - 40785 

1.8 

0.52 

-0.29 

4341.28 

Gd  ii 

3427  - 26455 

0.39 

0.1 1 

-0.96 

4342.18 

Gd  II 

4841  - 27865 

1.2 

0.33 

-0.48 

4344.30 

Gd  II 

4852  - 27865 

1.3 

0.37 

-0.43 

4347.31 

Gd  II 

10600  - 33596 

1.4 

0.39 

-0.41 

4359.15 

Gd  II 

4484  - 27418 

0.061 

0.017 

-1.76 

4359.64 

Gd  ii 

9329  - 32260 

0.14 

0.041 

-1.39 

4360.92 

Gd  ii 

3427  - 26352 

0.13 

0.038 

-1.42 

4369.77 

Gd  II 

3082  - 25960 

0.23 

0.065 

-1.19 

4380.64 

Gd  II 

9329  - 32150 

0.60 

0.17 

-0.76 

4382.06 

Gd  II 

4484  - 27298 

0.1 1 

0.031 

-1.52 

4383.12 

Gd  II 

9452  - 32260 

0.62 

0.18 

-0.75 

4387.67 

Gd  II 

3427  - 26212 

0.15 

0.043 

-1.37 

4390.95 

Gd  ii 

3444  - 26212 

0.12 

0.035 

-1.45 

4391.44 

Gd  ii 

9143  - 31908 

0.26 

0.075 

-1.12 

4394.72 

Gd  ii 

6605  - 29353 

0.053 

0.015 

-1.82 

4400. 1 8 

Gd  ii 

9329  - 32049 

0.14 

0.039 

-1.41 

4406.67 

Gd  il 

1 1492  - 34179 

2.0 

0.58 

-0.24 

4408.25 

Gd  ii 

4484  - 27162 

0.27 

0.080 

-1.10 

4419.03 

Gd  ii 

3972  - 26595 

0.31 

0.091 

-1.04 

4421.24 

Gd  ii 

10600  - 33212 

0.82 

0.24 

-0.62 

4424.10 

Gd  ii 

9452  - 32049 

0.18 

0.053 

-1.27 

4426.15 

Gd  II 

3082  - 25669 

0.038 

0.01  1 

-1.96 

4427.61 

Gd  ii 

9329  - 31908 

0.17 

0.051 

-1.29 

4433.64 

Gd  ii 

10633  - 33182 

0.25 

0.074 

-1.13 

4438.27 

Gd  ii 

5340  - 27865 

0.21 

0.062 

-1.21 

4446.49 

Gd  ii 

3972  - 26455 

0.066 

0.020 

-1.71 

4453.93 

Gd  ii 

8551  - 30997 

0.12 

0.035 

-1.45 

4463.25 

Gd  ii 

10092  - 32491 

0.26 

0.078 

-1.11 

4466.55 

Gd  ii 

4213  - 26595 

0.28 

0.082 

-1.08 

4467.23 

Gd  II 

10803  - 33182 

0.44 

0.13 

-0.88 

4471.29 

Gd  II 

10392  - 32750 

0.56 

0.17 

-0.78 
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Wavelength  Spectrum  Energy  Levels 
A K 


4478.80 

Gd  it 

4841 

- 

27162 

4481.06 

Gd  it 

4852 

- 

27162 

4483.33 

Gd  it 

8551 

- 

30850 

4486.35 

Gd  ii 

18641 

- 

40925 

4488.40 

Gd  it 

10908 

— 

33182 

4498.28 

Gd  ii 

3444 

— 

25669 

4506.33 

Gd  ii 

4027 

- 

26212 

4506.93 

Gd  ii 

3427 

- 

25609 

4509.08 

Gd  il 

1 0092 

- 

32263 

4514.50 

Gd  ll 

1 1067 

— 

33212 

4520.07 

Gd  u 

10633 

— 

32750 

4521.30 

Gd  ii 

4484 

- 

26595 

4521.94 

Gd  ll 

18677 

- 

40785 

4522.82 

Gd  ii 

1 1492 

- 

33596 

4540.02 

Gd  u 

18753 

— 

40773 

4550.95 

Gd  ii 

5897 

— 

27865 

4554.99 

Gd  ii 

10803 

- 

32750 

4558.08 

Gd  ii 

4027 

- 

25960 

4570.98 

Gd  ll 

10392 

- 

32263 

4581.09 

Gd  ll 

5340 

— 

27162 

4582.38 

Gd  ii 

10092 

— 

3 1 908 

4582.53 

Gd  n 

8551 

- 

30367 

4596.98 

Gd  ii 

42  1 3 

- 

25960 

4597.91 

Gd  ii 

4852 

- 

26595 

460 1 .05 

Gd  ii 

4484 

— 

26212 

4608.03 

Gd  ii 

1 9402 

— 

41097 

4639.00 

Gd  ii 

8551 

— 

30101 

4647.64 

Gd  ii 

1719 

- 

^ 9 

4654.99 

Gd  ii 

8551 

- 

30027 

4664.27 

Gd  ii 

17817 

— 

39251 

4666.45 

Gd  li 

1 1067 

— 

32491 

471 1.98 

Gd  ii 

8885 

- 

30101 

4728.47 

Gd  ii 

8885 

- 

30027 

4732.60 

Gd  ii 

8885 

- 

30009 

4734.43 

Gd  H 

5340 

— 

26455 

4755.35 

Gd  ii 

18001 

— 

39025 

4786.91 

Gd  ii 

9143 

- 

30027 

4791.15 

Gd  n 

9143 

- 

30009 

4801.05 

Gd  ii 

9143 

- 

29966 

4802.58 

Gd  ll 

4852 

— 

25669 

4803.54 

Gd  ii 

11492 

— 

32304 

4805.82 

Gd  ii 

8551 

- 

29353 

4834.23 

Gd  il 

9328 

- 

30009 

4865.02 

Gd  ii 

9329 

- 

29878 

4873.34 

Gd  ii 

9452 

— 

29966 

4881.92 

Gd  ii 

18151 

— 

38629 

4894.30 

Gd  ii 

9452 

- 

29878 

4923.58 

Gd  ii 

17725 

- 

38030 

4965.05 

Gd  ii 

19402 

- 

39537 

4968.58 

Gd  ii 

17725 

- 

37846 

gA 

l()8/sec 

gf 

Log  gf 

0.23 

0.070 

-1.16 

0.30 

0.091 

-1.04 

0.66 

0.20 

-0.70 

3.4 

1.0 

0.01 

0.38 

0.1  1 

-0.94 

0.12 

0.037 

-1.43 

0.12 

0.035 

-1.45 

0.038 

0.01 1 

-1.94 

0.25 

0.075 

-1.13 

0.84 

0.26 

-0.59 

0.34 

0.10 

-0.98 

0.050 

0.015 

-1.82 

3.8 

1.2 

0.07 

2.0 

0.62 

-0.21 

11. 

3.4 

0.53 

0.086 

0.027 

-1.57 

0.23 

0.07  1 

-1.15 

0.092 

0.029 

-1.54 

0.15 

0.047 

-1.33 

0.095 

0.030 

-1.53 

0.41 

0.13 

-0.89 

0.35 

0.1  1 

-0.96 

0.17 

0.054 

-1.27 

0.30 

0.096 

-1.02 

0.29 

0.092 

-1.03 

1.8 

0.58 

-0.24 

0.27 

0.089 

-1.05 

0.063 

0.021 

-1.69 

0.22 

0.070 

-1.15 

1.5 

0.48 

-0.32 

0.27 

0.089 

-1.05 

0.14 

0.046 

-1.33 

0.38 

0.13 

-0.89 

0.55 

0.18 

-0.74 

0.040 

0.013 

-1.87 

1.0 

0.36 

-0.45 

0.1 1 

0.038 

-1.42 

0.1 1 

0.038 

-1.42 

0.36 

0.12 

-0.91 

0.024 

0.0085 

-2.07 

0.19 

0.064 

-1.19 

0.058 

0.020 

-1.70 

0.22 

0.078 

-1.11 

0.43 

0.15 

-0.81 

0.083 

0.030 

-1.53 

0.80 

0.29 

-0.54 

0.22 

0.078 

-1.11 

1.6 

0.60 

-0.22 

1.1 

0.39 

-0.41 

0.52 

0.19 

-0.71 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

4998.37 

Gd  ii 

18319  - 38320 

1.5 

0.56 

-0.25 

5010.82 

Gd  ii 

8551  - 28502 

0.1 1 

0.043 

-1.37 

5019.36 

Gd  ii 

10092  - 30009 

0.087 

0.033 

-1.48 

5023.13 

Gd  ii 

9143  - 29045 

0.11 

0.042 

-1.38 

5031.29 

Gd  II 

13076  - 32946 

0.40 

0.15 

-0.82 

5031.56 

Gd  ii 

9329  - 29198 

0.081 

0.031 

-1.51 

5050.88 

Gd  II 

12892  - 32685 

0.37 

0.14 

-0.85 

5062.86 

Gd  ii 

9452  - 29198 

0.058 

0.022 

-1.65 

5071.02 

Gd  ii 

12776  - 32491 

0.24 

0.091 

-1.04 

5092.25 

Gd  ii 

13926  - 33558 

0.72 

0.28 

-0.55 

5096.06 

Gd  ii 

8885  - 28502 

0.12 

0.045 

-1.35 

5098.38 

Gd  ii 

13076  - 32685 

0.75 

0.29 

-0.53 

5100.94 

Gd  ii 

12892  - 32491 

0.30 

0.12 

-0.94 

5108.91 

Gd  ii 

13378  - 32946 

1.1 

0.45 

-0.35 

5125.56 

Gd  ii 

11492  - 30997 

0.43 

0.17 

-0.77 

5130.28 

Gd  II 

12776  - 32263 

0.34 

0.13 

-0.88 

5140.84 

Gd  II 

12704  - 32150 

0.43 

0.17 

-0.76 

5149.38 

Gd  ii 

13076  - 32491 

0.084 

0.033 

-1.48 

5149.84 

Gd  II 

12892  - 32304 

0.17 

0.068 

-1.17 

5156.76 

Gd  ii 

12662  - 32049 

0.26 

0.11 

-0.98 

5160.90 

Gd  II 

12892  - 32263 

0.23 

0.090 

-1.05 

5164.54 

Gd  ii 

1 1492  - 30850 

0.19 

0.076 

-1.12 

5176.28 

Gd  ii 

8551  - 27865 

0.29 

0.12 

-0.93 

5178.10 

Gd  ii 

13378  - 32685 

0.22 

0.089 

-1.05 

5178.84 

Gd  ii 

19947  - 39251 

1.6 

0.65 

-0.19 

5179.92 

Gd  ii 

11-067  - 30367 

0.12 

0.047 

-1.33 

5186.92 

Gd  ii 

12704  - 31977 

0.21 

0.084 

-1.07 

5187.24 

Gd  ii 

12776  - 32049 

0.27 

0.1  1 

-0.97 

5191.08 

Gd  ii 

12892  - 32150 

0.27 

0.11 

-0.96 

5199.21 

Gd  ii 

13076  - 32304 

0.23 

0.093 

-1.03 

5200.55 

Gd  ii 

19947  - 39170 

0.99 

0.40 

-0.39 

5210.49 

Gd  ii 

13076  - 32263 

0.28 

0.12 

-0.94 

5220.30 

Gd  ii 

10092  - 29242 

0.17 

0.069 

-1.16 

5357.79 

Gd  ii 

9329  - 27988 

0.070 

0.030 

-1.52 

5372.22 

Gd  ii 

11492  - 30101 

0.1 1 

0.048 

-1.32 

5419.88 

Gd  ii 

10600  - 29045 

0.060 

0.026 

-1.58 

5500.43 

Gd  II 

11067  - 29242 

0.089 

0.041 

-1.39 

5545.01 

Gd  ii 

10600  - 28629 

0.043 

0.020 

-1.70 

5560.69 

Gd  ii 

11067  - 29045 

0.073 

0.034 

-1.47 

5583.68 

Gd  ii 

8551  - 26455 

0.059 

0.028 

-1.56 

5586.16 

Gd  ii 

10092  - 27988 

0.022 

0.010 

-1.99 

5597.21 

Gd  ii 

11492  - 29353 

0.048 

0.023 

-1.64 

5616.21 

Gd  ii 

8551  - 26352 

0.029 

0.014 

-1.86 

5621.43 

Gd  II 

18677  - 36461 

0.32 

0.15 

-0.82 

5644.84 

Gd  ii 

8885  - 26595 

0.031 

0.015 

-1.83 

5721.99 

Gd  ii 

13378  - 30850 

0.084 

0.041 

-1.39 

5733.86 

Gd  II 

11067  - 28502 

0.24 

0.12 

-0.93 

5749.41 

Gd  ii 

10600  - 27988 

0.066 

0.033 

-1.49 

5774.56 

Gd  II 

9143  - 26455 

0.020 

0.0098 

-2.01 

5807.05 

Gd  ii 

12662  - 29878 

0.081 

0.041 

-1.39 
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Wavelength 

Spectrum 

Energy'  Levels 

gf 

Log  gf 

A 

K 

108/sec 

5815.85 

Gd  it 

12776 

— 

29966 

0.17 

0.084 

-1.08 

5820.99 

Gd  ii 

12704 

- 

29878 

0.13 

0.066 

-1.18 

5840.47 

Gd  ii 

12892 

- 

30009 

0.17 

0.086 

-1.06 

5845.71 

Gd  il 

12776 

- 

29878 

0.065 

0.033 

-1.48 

5855.24 

Gd  n 

12892 

— 

29966 

0.17 

0.086 

-1.07 

5856.96 

Gd  ii 

9143 

_ 

26212 

0.046 

0.024 

-1.62 

5860.73 

Gd  ii 

855  1 

- 

25609 

0.049 

0.025 

-1.60 

5877.26 

Gd  ii 

1 1492 

- 

28502 

0.13 

0.069 

-1.16 

5897.62 

Gd  ii 

13076 

- 

30027 

0.14 

0.07 1 

-1.15 

5904.07 

Gd  ii 

13076 

— 

30009 

0.17 

0.089 

-1.05 

5951.60 

Gd  il 

1 1067 

— 

27865 

0.094 

0.050 

-1.30 

5956.48 

Gd  il 

8885 

- 

25669 

0.05  1 

0.027 

-1.57 

6004.57 

Gd  u 

13378 

- 

30027 

0.17 

0.094 

-1.03 

6080.65 

Gd  n 

13926 

- 

30367 

0.19 

0.1 1 

-0.97 

6180.42 

Gd  ii 

13927 

— 

30104 

0.18 

0.10 

-0.98 

6305.15 

Gd  ll 

1 0600 

— 

26455 

0.093 

0.056 

-1.25 

6346.65 

Gd  n 

10600 

- 

26352 

0.033 

0.020 

-1.71 

6380.95 

Gd  li 

13378 

- 

29045 

0.098 

0.060 

—1 .22 

6480.1 1 

Gd  n 

13926 

- 

29353 

0.044 

0.027 

-1.56 

6568.00 

Gd  ii 

17725 

— 

32946 

0.10 

0.067 

-1.17 

6610.04 

Gd  ll 

13378 

— 

28502 

0.030 

0.020 

-1.71 

6634.36 

Gd  ii 

10600 

- 

25669 

0.068 

0.045 

-1.35 

6681.23 

Gd  ll 

1 1492 

- 

26455 

0.057 

0.038 

-1.42 

6702.12 

Gd  n 

18641 

- 

33558 

0.1  1 

0.071 

-1.15 

6704.18 

Gd  il 

13076 

— 

27988 

0.026 

0.018 

-1.75 

6718.14 

Gd  ii 

18677 

— 

33558 

0.17 

0.1  1 

-0.94 

6727.83 

Gd  ll 

1 1492 

- 

26352 

0.028 

0.019 

-1.73 

6752.67 

Gd  ll 

18753 

- 

33558 

0.64 

0.44 

-0.36 

6846.60 

Gd  u 

1 1067 

- 

25669 

0.046 

0.033 

-1.49 

6857.13 

Gd  ii 

17725 

— 

32304 

0.26 

0.19 

-0.73 

6900.73 

Gd  ii 

17817 

— 

32304 

0.12 

0.087 

-1.06 

6920.62 

Gd  ll 

17817 

- 

32263 

0.19 

0.14 

-0.87 

6945.98 

Gd  n 

17870 

- 

32263 

0.15 

0.11 

-0.96 

6959.24 

Gd  n 

18319 

- 

32685 

0.15 

0.1 1 

-0.95 

6971.66 

Gd  ll 

18151 

— 

32491 

0.15 

0.1 1 

-0.97 

6988.75 

Gd  ll 

18641 

— 

32946 

0.1 1 

0.081 

-1.09 

6996.76 

Gd  ll 

17972 

- 

32260 

0.53 

0.39 

-0.41 

7000.75 

Gd  il 

17870 

- 

32150 

0.15 

0.11 

-0.96 

7006.16 

Gd  il 

18677 

- 

32946 

0.46 

0.34 

-0.47 

7017.73 

Gd  ii 

18245 

— 

32491 

0.082 

0.060 

-1.22 

7051.00 

Gd  ii 

17972 

— 

32150 

0.15 

0.11 

-0.95 

7054.62 

Gd  ii 

18319 

— 

32491 

0.15 

0.1 1 

-0.96 

7058.02 

Gd  ii 

18096 

— 

32260 

0.11 

0.080 

-1.09 

7085.52 

Gd  ii 

18151 

— 

32260 

0.077 

0.058 

-1.24 

7101.73 

Gd  ii 

17972 

— 

32049 

0.036 

0.028 

-1.56 

7116.77 

Gd  ii 

18001 

— 

32049 

0.10 

0.078 

-1.11 

7118.86 

Gd  ii 

18641 

— 

32685 

0.26 

0.20 

-0.70 

7133.16 

Gd  ii 

18245 

- 

32260 

0.093 

0.071 

-1.15 

7141.17 

Gd  ii 

18151 

— 

32150 

0.060 

0.046 

-1.34 

7146.13 

Gd  ii 

17988 

- 

31977 

0.065 

0.050 

-1.31 
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Wavelength  Spectrum 
A 

Energy  Levels 
K 

gA 

108/sec 

gf 

Log  gf 

7172.26 

Gd  ii 

13926 

- 27865 

0.068 

0.052 

-1.28 

7173.40 

Gd  ii 

17972 

- 31908  - 

0.042 

0.033 

-1.48 

7189.57 

Gd  II 

18245 

- 32150 

0.30 

0.24 

-0.63 

7197.08 

Gd  ii 

18369 

- 32260 

0.14 

0.11 

-0.96 

7242.24 

Gd  ii 

18245 

- 32049 

0.067 

0.053 

-1.28 

7252.70 

Gd  ii 

13378 

- 27162 

0.037 

0.030 

-1.53 

7385.97 

Gd  ii 

18955 

- 32491 

0.10 

0.084 

-1.07 

7394.90 

Gd  ii 

13076 

- 26595 

0.029 

0.024 

-1.62 

7505.35 

Gd  II 

12892 

- 26212 

0.012 

0.010 

-2.00 

7748.37 

Gd  ii 

19402 

- 32304 

0.034 

0.031 

-1.51 

7908.06 

Gd  II 

17725 

- 30367 

0.030 

0.028 

-1.55 

8089.96 

Gd  II 

19947 

- 32304 

0.036 

0.035 

-1.46 
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Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gl 

A 

K 

108/sec 

1954.49 

Ge  i 

557 

- 51705 

4.1 

0.23 

-0.63 

1 96 1 .40 

Ge  i 

7125 

- 58091 

5.9 

0.34 

-0.47 

1970.26 

Ge  i 

1410 

- 52148 

5.6 

0.33 

-0.49 

1987.64 

Ge  i 

1410 

- 51705 

3.0 

0.18 

-0.75 

1998.25 

Ge  l 

1410 

- 51437 

9.5 

0.57 

-0.24 

2019.05 

Ge  i 

557 

- 50069 

3.8 

0.23 

-0.63 

2041.69 

Ge  i 

0 

- 48962 

5.8 

0.36 

-0.44 

2043.76 

Ge  i 

1410 

- 50323 

5.0 

0.31 

-0.51 

2054.45 

Ge  i 

1410 

- 50069 

1.5 

0.095 

-1.02 

2057.23 

Ge  i 

7125 

- 55718 

1.6 

0. 1 0 

-1.00 

2065.20 

Ge  l 

557 

- 48962 

2.4 

0.16 

-0.81 

2068.65 

Ge  i 

557 

- 48882 

8.2 

0.52 

-0.28 

2086.00 

Ge  i 

557 

- 48480 

1.6 

0. 1 0 

-0.99 

2094.23 

Ge  i 

1410 

- 49144 

9.2 

0.61 

-0.22 

2105.80 

Ge  i 

1410 

- 48882 

1.2 

0.08  1 

-1.09 

2124.75 

Ge  i 

7125 

- 54175 

1.4 

0.094 

-1.02 

2198.70 

Ge  i 

7125 

- 52592 

9.5 

0.69 

-0.16 

2256.00 

Ge  i 

7125 

- 51437 

0.83 

0.063 

-1.20 

2314.20 

Ge  i 

7125 

- 50323 

1.4 

0.1  1 

-0.95 

2327.90 

Ge  i 

7125 

- 50069 

2.0 

0.17 

-0.78 

2379.14 

Ge  i 

7125 

- 49144 

2.6 

0.22 

-0.65 

2417.37 

Ge  i 

7125 

- 48480 

2 2 

1.9 

0.28 

2497.96 

Ge  l 

0 

- 40020 

~2.4 

0.22 

-0.66 

2533.23 

Ge  i 

557 

- 40020 

1.9 

0.18 

— 0.75 

2556.30 

Ge  i 

16367 

- 55474 

1.9 

0.19 

— 0.72 

2589.19 

Ge  i 

1410 

- 40020 

0.76 

0.077 

— 1.12 

2592.54 

Ge  i 

557 

- 39118 

1 1. 

1.1 

0.03 

2644.19 

Ge  i 

16367 

- 54175 

4.2 

0.44 

-0.36 

2651.18 

Ge  i 

1410 

- 39118 

26. 

2.7 

0.44 

2651.58 

Ge  i 

0 

- 37702 

8.0 

0.84 

-0.08 

2691.34 

Ge  i 

557 

- 37702 

7.3 

0.80 

-0.10 

2709.63 

Ge  i 

557 

- 37452 

12. 

1.3 

0.1  1 

2740.43 

Ge  i 

16367 

- 52847 

24. 

2.8 

0.44 

2754.59 

Ge  i 

1410 

- 37702 

9.8 

1.1 

0.05 

2793.94 

Ge  i 

16367 

- 52148 

4.0 

0.47 

-0.33 

2829.01 

Ge  i 

16367 

- 51705 

4.3 

0.52 

-0.29 

3039.06 

Ge  i 

7125 

- 40020 

24. 

3.3 

0.52 

3067.01 

Ge  i 

16367 

- 48962 

22. 

3.1 

0.49 

3124.82 

Ge  i 

7125 

- 39118 

6.51 

0.074 

-1.13 

3269.49 

Ge  i 

7125 

- 37702 

2.0 

0.31 

-0.50 

4226.57 

Ge  i 

16367 

- 40020 

3.1 

0.83 

-0.08 

4685.84 

Ge  i 

16367 

- 37702 

0.15 

0.051 

-1.30 

8789.87 

Ge  i 

37702 

- 49076 

0.64 

0.74 

-0.13 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2353.02 

Hf  I 

0 

- 42485 

0.67 

0.056 

-1.25 

2428.75 

Hf  I 

2357 

- 43518 

0.81 

0.072 

-1.14 

2444.99 

Hf  I 

4568 

- 45455 

1.6 

0.14 

-0.84 

2465.67 

Hf  I 

4568 

- 45112 

1.5 

0.13 

-0.87 

2482.65 

Hf  I 

0 

- 40267 

0.57 

0.053 

-1.28 

2487.16 

Hf  I 

0 

- 40194 

0.56 

0.052 

-1.28 

2502.66 

Hf  I 

2357 

- 42302 

1.4 

0.13 

-0.89 

2517.86 

Hf  I 

0 

- 39704 

0.66 

0.063 

-1.20 

2559.02 

Hf  I 

2357 

- 41422 

0.95 

0.093 

-1.03 

2594.12 

Hf  I 

4568 

- 43105 

0.77 

0.078 

-1.11 

2602.67 

Hf  I 

2357 

- 40768 

0.69 

0.070 

-1.16 

2602.87 

Hf  I 

0 

- 38408 

0.18 

0.018 

-1.75 

2608.45 

Hf  I 

0 

- 38325 

0.75 

0.077 

-1.12 

2609.96 

Hf  I 

4568 

- 42871 

0.83 

0.085 

-1.07 

2612.59 

Hf  I 

5522 

- 43786 

0.67 

0.069 

-1.16 

2616.61 

Hf  I 

5639 

- 43845 

2.7 

0.28 

-0.55 

2623.32 

Hf  I 

8984 

- 47092 

2.8 

0.29 

-0.54 

2635.57 

Hf  I 

6573 

- 44504 

1.00 

0.10 

-€.98 

2637.00 

Hf  I 

2357 

- 40267 

1.8 

0.19 

-0.72 

2642.08 

Hf  I 

2357 

- 40194 

0.79 

0.083 

-1.08 

2642.75 

Hf  I 

4568 

- 42396 

3.3 

0.35 

-0.46 

2668.28 

Hf  I 

5639 

- 43105 

2.3 

0.24 

-0.61 

2682.19 

Hf  I 

6573 

- 43845 

1.1 

0.12 

-0.92 

2686.36 

Hf  I 

6572 

- 43786 

0.55 

0.060 

-1.22 

2688.35 

Hf  I 

8984 

- 46170 

1.1 

0.12 

-0.92 

2696.18 

Hf  I 

2357 

- 39435 

0.65 

0.071 

-1.15 

2705.61 

Hf  I 

0 

- 36949 

3.0 

0.33 

-0.48 

2711.83 

Hf  I 

8984 

- 45848 

4.0 

0.44 

-€.35 

2713.84 

Hf  I 

2357 

- 39194 

1.2 

0.14 

-€.87 

2718.59 

Hf  i 

0 

- 36773 

1.1 

0.12 

-€.92 

2726.70 

Hf  I 

5639 

- 42302 

1.7 

0.19 

-0.73 

2729.10 

Hf  I 

2357 

- 38988 

0.58 

0.065 

-1.19 

2730.71 

Hf  I 

0 

- 36610 

0.37 

0.042 

-1.38 

2730.85 

Hf  I 

4568 

- 41175 

1.8 

0.20 

-0.7 1 

2737.83 

Hf  I 

5522 

- 42036 

1.4 

0.16 

-€.81 

2743.64 

Hf  I 

5639 

- 42076 

3.8 

0.43 

-€.36 

2746.62 

Hf  I 

5639 

- 42036 

0.69 

0.078 

-1.11 

2758.31 

Hf  I 

10533 

- 46776 

2.4 

0.27 

-0.57 

2758.78 

Hf  I 

0 

- 36237 

0.34 

0.039 

-1.41 

2761.63 

Hf  I 

4568 

- 40768 

6.1 

0.70 

-0.16 

2762.69 

Hf  I 

5639 

- 41825 

1.1 

0.13 

-0.88 

2766.96 

Hf  I 

5639 

- 41769 

2.9 

0.33 

-0.48 

2773.02 

Hf  I 

2357 

- 38408 

1.2 

0.14 

-0.86 

2779.37 

Hf  I 

2357 

- 38325 

2.7 

0.31 

-0.50 

2783.69 

Hf  I 

6572 

- 42485 

1.6 

0.19 

-0.73 

2812.32 

Hf  I 

10509 

- 46056 

1.7 

0.20 

-0.69 

2815.82 

Hf  I 

6573 

- 42076 

0.90 

0.1  1 

-0.97 

2817.68 

Hf  I 

8984 

- 44464 

9.2 

1.1 

0.04 

2818.94 

Hf  I 

6572 

- 42036 

2.8 

0.34 

-0.47 

2819.74 

Hf  I 

0 

- 35454 

0.61 

0.073 

-1.14 
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Wavelength 

Spectrum 

Energy-  Levels 

gA 

gf 

Log  gf 

A 

K. 

l()8/sec 

2833.28 

Hf  I 

0 

— 

35284 

0.53 

0.064 

-1.19 

2834.13 

Hf  1 

8984 

- 

44258 

4.0 

0.48 

-0.32 

2841.49 

Hf  l 

5522 

- 

40704 

0.98 

0.12 

-0.92 

2845.83 

Hf  l 

5639 

- 

40768 

5.8 

0.70 

-0.15 

2850.96 

Hf  i 

5639 

— 

40704 

3.7 

0.45 

-0.35 

2860.56 

Hf  l 

0 

— 

34948 

0.49 

0.060 

— 1 .22 

2866.37 

Hf  l 

0 

- 

34877 

5.8 

0.71 

-0.15 

2867.70 

Hf  l 

8984 

- 

43845 

1.8 

0.22 

-0.65 

2877.16 

Hf  l 

10509 

- 

45255 

2 2 

0.28 

-0.55 

2887.14 

Hf  l 

4568 

— 

39194 

2:o 

0.24 

-0.61 

2887.54 

Hf  l 

6572 

— 

41194 

1.6 

0.20 

-0.70 

2889.62 

Hf  l 

0 

- 

34596 

2.0 

0.25 

-0.60 

2894.84 

Hf  l 

8984 

- 

43518 

0.55 

0.070 

-1.16 

2898.26 

Hf  l 

2357 

- 

36850 

8.5 

1.1 

0.03 

2904.41 

Hf  l 

4568 

— 

38988 

1 1. 

1.4 

0.14 

2904.75 

Hf  l 

2357 

— 

36773 

4.1 

0.52 

-0.28 

2916.48 

Hf  l 

4568 

- 

38845 

16. 

2.1 

0.32 

2918.58 

Hf  l 

2357 

— 

36610 

2.6 

0.33 

-0.48 

2924.62 

Hf  1 

5522 

- 

39704 

1.9 

0.24 

-0.61 

2929.01 

Hf  l 

6572 

— 

40704 

0.89 

0.1 1 

-0.94 

2929.90 

Hf  l 

8984 

— 

43  1 05 

12. 

1.6 

0.21 

2940.77 

Hf  I 

0 

- 

33995 

4.2 

0.55 

-0.26 

2944.71 

Hf  l 

0 

- 

33949 

0.34 

0.044 

-1.35 

2950.68 

Hf  1 

2357 

- 

36237 

5.1 

0.66 

-0.18 

2951.90 

Hf  I 

10509 

— 

44375 

1.1 

0.14 

-0.85 

2954.20 

Hf  I 

4568 

— 

38408 

8.0 

1.1 

0.02 

2958.02 

Hf  I 

5639 

- 

39435 

5.4 

0.70 

-0.15 

2964.88 

Hf  l 

2357 

- 

36075 

5.6 

0.73 

-0.13 

2966.93 

Hf  l 

6572 

- 

40267 

7.9 

1.0 

0.02 

2973.37 

Hf  l 

6572 

— 

40194 

1.3 

0.18 

-0.75 

2979.28 

Hf  l 

5639 

— 

39194 

1.4 

0.19 

-0.72 

2980.81 

Hf  l 

0 

- 

33538 

2.1 

0.27 

-0.56 

2982.72 

Hf  l 

10533 

- 

44049 

8.0 

1.1 

0.03 

2984.05 

Hf  I 

8984 

- 

42485 

1.3 

0.17 

-0.77 

3005.56 

Hf  I 

10533 

— 

43795 

28. 

3.8 

0.58 

3016.78 

Hf  I 

0 

— 

33138 

0.93 

0.13 

-0.90 

3017.37 

Hf  l 

6572 

— 

39704 

0.30 

0.040 

-1.39 

3018.31 

Hf  I 

0 

— 

33122 

1.7 

0.23 

-0.64 

3020.53 

Hf  l 

2357 

— 

35454 

3.9 

0.53 

-0.28 

3024.60 

Hf  I 

8984 

— 

42036 

1.7 

0.24 

-0.63 

3049.29 

Hf  I 

8984 

— 

41769 

1.6 

0.22 

-0.65 

3050.76 

Hf  l 

5639 

- 

38408 

5.5 

0.77 

-0.11 

3057.02 

Hf  I 

4568 

— 

37270 

6.0 

0.84 

-0.07 

3063.78 

Hf  I 

5522 

- 

38152 

0.90 

0.13 

-0.90 

3067.41 

Hf  I 

2357 

— 

34948 

2.5 

0.35 

-0.45 

3069.18 

Hf  I 

10532 

— 

43105 

2.6 

0.37 

-0.43 

3072.88 

Hf  I 

0 

- 

32533 

3.2 

0.45 

-0.35 

3074.10 

Hf  I 

2357 

— 

34877 

0.49 

0.069 

-1.16 

3074.79 

Hf  I 

5639 

- 

38152 

1.8 

0.26 

-0.59 

3075.30 

Hf  l 

10509 

— 

43016 

0.77 

0.11 

-0.96 
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Wavelength  Spectrum  Energy  Levels 
A K 


3080.84 

Hf  I 

2357 

- 

34806 

3096.76 

Hf  1 

4568 

- 

36850 

31 19.98 

Hf  I 

4568 

— 

36610 

3128.76 

Hf  I 

0 

- 

31952 

3129.58 

Hf  I 

0 

— 

31944 

3131.81 

Hf  I 

10533 

— 

42454 

3137.51 

Hf  I 

10533 

- 

42396 

3148.41 

Hf  I 

6572 

- 

38325 

3151.63 

Hf  I 

8984 

- 

40704 

3152.96 

Hf  I 

14092 

— 

45799 

3156.63 

Hf  I 

4568 

— 

36237 

3159.82 

Hf  l 

2357 

- 

33995 

3163.39 

Hf  I 

10509 

- 

42112 

3165.73 

Hf  I 

6573 

- 

38152 

3168.39 

Hf  I 

10509 

— 

42062 

3172.94 

Hf  I 

4568 

— 

36075 

3178.43 

Hf  l 

14542 

- 

45995 

3181.01 

Hf  I 

5522 

- 

36949 

3181.15 

Hf  I 

. 4568 

- 

35994 

3189.62 

Hf  I 

0 

— 

31342 

3206.1 1 

Hf  I 

2357 

— 

33538 

3210.98 

Hf  I 

5639 

- 

36773 

3243.72 

Hf  I 

14542 

- 

45649 

3243.35 

Hf  I 

16767 

- 

47590 

3247.66 

Hf  I 

2357 

— 

33139 

3249.53 

Hf  l 

2357 

— 

33121 

3254.86 

Hf  I 

14741 

— 

45455 

3261.90 

Hf  I 

14435 

- 

45083 

3262.47 

Hf  I 

10533 

- 

41175 

3265.29 

Hf  I 

15673 

— 

46290 

3267.18 

Hf  I 

5639 

— 

36237 

3291.05 

Hf  I 

6572 

- 

36949 

3306.12 

Hf  I 

4568 

- 

34806 

3309.19 

Hf  I 

8984 

— 

39194 

3310.27 

Hf  I 

6573 

— 

36773 

3312.86 

Hf  I 

2357 

— 

32533 

3316.19 

Hf  I 

17901 

- 

48048 

3331.89 

Hf  I 

10509 

- 

405  1 4 

3332.73 

Hf  I 

0 

- 

29997 

3356.78 

Hf  I 

15673 

— 

45455 

3358.91 

Hf  I 

14741 

— 

44504 

3360.06 

Hf  I 

0 

- 

29753 

3366.68 

Hf  I 

14092 

— 

43786 

3372.21 

Hf  I 

5639 

- 

35284 

3378.93 

Hf  I 

2357 

— 

31943 

3386.21 

Hf  I 

16767 

— 

46290 

3392.81 

Hf  I 

15673 

- 

45139 

3397.26 

Hf  l 

4568 

- 

33995 

3397.60 

Hf  I 

8984 

- 

38408 

3400.21 

Hf  I 

0 

- 

29402 

gA 

108/sec 

gf 

Log  gf 

1.2 

0.17 

-0.76 

0.99 

0.14 

-0.84 

0.60 

0.087 

-1.06 

0.1 1 

0.017 

-1.77 

. 0.092 

0.013 

-1.87 

18. 

2.6 

0.42 

3.1 

0.45 

-0.34 

1.7 

0.26 

-0.59 

1.8 

0.26 

-0.58 

2.3 

0.34 

-0.47 

1.9 

0.29 

-0.54 

0.62 

0.093 

-1.03 

1.0 

0.15 

-0.82 

0.67 

0.10 

-1.00 

10. 

1.5 

0.18 

3.7 

0.56 

-0.25 

3.1 

0.46 

-0.33 

1.2 

0.18 

-0.74 

0.47 

0.072 

-1.14 

0.15 

0.023 

-1.65 

0.64 

0.099 

-1.00 

0.92 

0.14 

-0.85 

5.6 

0.87 

-0.06 

14. 

2.3 

0.36 

0.67 

0.1  1 

-0.98 

0.41 

0.066 

-1.18 

4.3 

0.68 

-0.16 

2.4 

0.39 

-0.41 

2.1 

0.33 

-0.48 

7.0 

1.1 

0.05 

0.32 

0.05  1 

-1.29 

0.89 

0.14 

-0.84 

0.65 

0.1  1 

-0.97 

1.2 

0.20 

-0.70 

1.8 

0.30 

-0.53 

1.1 

0.18 

-0.75 

8.8 

1.4 

0.16 

0.68 

0.1  1 

-0.94 

0.70 

0.12 

-0.93 

7.8 

1.3 

0.12 

1 1. 

1.9 

0.27 

0.13 

0.022 

-1.65 

5.6 

0.95 

-0.02 

0.13 

0.022 

-1.67 

0.25 

0.042 

-1.37 

14. 

2.4 

0.38 

13. 

2.3 

0.36 

0.58 

0. 1 00 

-1.00 

2.0 

0.35 

-0.46 

0.12 

0.020 

-1.70 
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Wavelength 

Spectrum 

Energy'  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3402.5 1 

Hf  l 

4568 

— 

33949 

0.44 

0.076 

-1.12 

3407.14  • 

Hf  1 

8984 

- 

38325 

0.75 

0. 1 3 

-0.88 

3412.34 

Hf  l 

14542 

- 

43838 

2.5 

0.44 

-0.36 

3417.34 

Hf  l 

2357 

- 

31611 

0.30 

0.052 

-1.29 

34 19.18 

Hf  l 

5639 

— 

34877 

1.3 

0.23 

-0.64 

3427.44 

Hf  l 

8984 

— 

38152 

1.2 

0.20 

-0.69 

3438.43 

Hf  l 

5522 

- 

34596 

0.42 

0.075 

-1.12 

3441.84 

Hf  I 

14741 

- 

43786 

3.9 

0.69 

-0.16 

3452.31 

Hf  I 

5639 

- 

34596 

0.29 

0.052 

-1.28 

3467.60 

Hf  l 

15673 

— 

44504 

7.0 

1.3 

0.10 

3472.40 

Hf  l 

0 

— 

28790 

0.42 

0.075 

-1.12 

3497.49 

Hf"  l 

0 

— 

28584 

0.55 

0. 1 0 

-1.00 

3498.98 

Hf  I 

4568 

- 

33139 

0.20 

0.036 

-1.44 

3513.28 

Hf  l 

10532 

- 

38988 

1.6 

0.29 

-0.53 

3521.56 

Hf  l 

17901 

— 

46290 

4.5 

0.85 

-0.07 

3523.02 

Hf  l 

2357 

— 

30733 

1.0 

0.19 

-0.73 

3530.87 

Hf  i 

19293 

- 

47606 

12. 

2.2 

0.34 

3531.23 

Hf  l 

5639 

- 

33949 

0.25 

0.047 

-1.33 

3536.62 

Hf  l 

0 

- 

28267 

0.39 

0.073 

-1.14 

3554.00 

Hf  l 

14542 

— 

42671 

4.6 

0.86 

-0.06 

3564.31 

Hf  l 

0 

— 

28048 

0.074 

0.014 

-1.85 

3567.36 

Hf  I 

6572 

- 

34596 

0.83 

0.16 

-0.80 

3579.90 

Hf  l 

14435 

- 

42361 

4.2 

0.81 

-0.09 

3583.28 

Hf  I 

5639 

- 

33538 

0.25 

0.047 

-1.32 

3599.87 

Hf  I 

16767 

— 

44537 

28. 

5.4 

0.73 

3615.04 

Hf  I 

0 

— 

27654 

0.047 

0.0093 

-2.03 

3616.89 

Hf  I 

2357 

- 

29997 

0.69 

0.13 

-0.87 

3617.68 

Hf  I 

14542 

- 

42176 

2.8 

0.56 

-0.25 

3620.04 

Hf  I 

5522 

- 

33138 

0.19 

0.036 

-1.44 

3635.43 

Hf  l 

5639 

— 

33138 

0.20 

0.041 

-1.39 

3637.59 

Hf  I 

5639 

— 

33122 

0.1  1 

0.022 

-1.66 

3649.10 

Hf  I 

2357 

- 

29753 

0.26 

0.052 

-1.29 

3650.53 

Hf  I 

19293 

- 

46678 

8.7 

1.7 

0.24 

3651.84 

Hf  i 

4568 

- 

31943 

0.29 

0.059 

-1.23 

3664.60 

Hf  I 

14018 

— 

41298 

1.5 

0.30 

-0.52 

3668.21 

Hf  I 

8984 

— 

36237 

0.45 

0.091 

-1.04 

3675.74 

Hf  I 

15673 

— 

42871 

14. 

2.9 

0.46 

3682.24 

Hf  I 

0 

- 

27150 

0.77 

0.16 

-0.81 

3696.51 

Hf  I 

2357 

— 

29402 

0.18 

0.038 

-1.42 

3704.92 

Hf  I 

18381 

— 

45365 

6.0 

1.2 

0.09 

3717.80 

Hf  I 

2357 

— 

29247 

0.64 

0.13 

-0.88 

3726.49 

Hf  I 

10509 

— 

37336 

0.87 

0.18 

-0.74 

3729.10 

Hf  I 

20960 

— 

47769 

19. 

3.9 

0.59 

3733.79 

Hf  I 

4568 

- 

31342 

0.53 

0.11 

-0.96 

3739.04 

Hf  I 

10533 

— 

37270 

0.74 

0.15 

-0.81 

3743.99 

Hf  I 

18381 

— 

45083 

3.3 

0.70 

-0.15 

3746.80 

Hf  I 

14741 

— 

41422 

7.9 

1.7 

0.22 

3753.22 

Hf  I 

17901 

— 

44537 

6.7 

1.4 

0.15 

3765.05 

Hf  I 

18225 

— 

44778 

5.1 

1.1 

0.04 

3765.56 

Hf  I 

6572 

— 

33122 

0.19 

0.041 

-1.39 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3768.25 

Hf  i 

10509  - 37039 

1.2 

0.25 

-0.61 

3773.12 

Hf  i 

14018  - 40514 

0.93 

0.20 

-0.70 

3777.64 

Hf  I 

0 - 26464 

0.41 

0.088 

-1.05 

3782.43 

Hf  I 

5522  - 31952 

0.049 

0.010 

-1.98 

3785.46 

Hf  I 

4568  - 30977 

1.5 

0.32 

-0.50 

3787.37 

Hf  I 

18381  - 44778 

1.8 

0.39 

-0.41 

3798.66 

Hf  I 

10532  - 36850 

0.55 

0.12 

-0.92 

3800.38 

Hf  I 

0 - 26306 

0.24 

0.052 

-1.28 

3811.78 

Hf  I 

2357  - 28584 

0.17 

0.038 

-1.42 

3819.38 

Hf  I 

14092  - 40267 

1.5 

0.32 

-0.50 

3820.73  ' 

Hf  I 

4568  - 30733 

1.3 

0.28 

-0.55 

3829.67 

Hf  I 

16767  - 42871 

4.3 

0.94 

-0.03 

3830.02 

Hf  I 

14092  - 40194 

4.0 

0.88 

-0.05 

3849.18 

Hf  I 

5639  - 31611 

1.0 

0.23 

-0.64 

3858.31 

Hf  I 

2357  - 28267 

0.30 

0.067 

-1.17 

3860.91 

Hf  I 

8984  - 34877 

0.65 

0.14 

-0.84 

3882.52 

Hf  I 

15673  - 41422 

3.7 

0.84 

-0.08 

3889.23 

Hf  I 

10532  - 36237 

0.86 

0.19 

-0.71 

3889.33 

Hf  I 

5639  - 31342 

0.22 

0.049 

-1.31 

3892.47 

Hf  I 

19791  - 45475 

3.9 

0.88 

-0.05 

3899.94 

Hf  I 

0 - 25634 

0.13 

0.030 

-1.52 

3906.89 

Hf  I 

14542  - 40130 

0.58 

0.13 

-0.88 

3909.18 

Hf  I 

19791  - 45365 

4.4 

1.0 

0.00 

3926.42 

Hf  I 

10533  - 35994 

0.49 

0.1  1 

-0.94 

3927.57 

Hf  I 

14741  - 40194 

1.9 

0.44 

-0.35 

3931.38 

Hf  I 

4568  - 29997 

0.23 

0.054 

-1.27 

3939.04 

Hf  I 

6572  - 31952 

0.16 

0.037 

-1.43 

3951.83 

Hf  1 

2357  - 27654 

0.16 

0.036 

-1.44 

3968.01 

Hf  I 

0 - 25194 

0.030 

0.0071 

-2.15 

3973.48 

Hf  I 

2356  - 27516 

0.075 

0.018 

-1.75 

4032.27 

Hf  I 

2357  - 27150 

0.061 

0.015 

-1.83 

4044.39 

Hf  I 

16163  - 40882 

1.5 

0.36 

-0.44 

4062.84 

Hf  I 

10509  - 35115 

0.73 

0.18 

-0.74 

4066.21 

Hf  I 

14542  - 39128 

1.4 

0.34 

-0.47 

4083.35 

Hf  I 

10509  - 34992 

0.56 

0.14 

-0.85 

4087.96 

Hf  I 

16163  - 40619 

0.52 

0.13 

-0.89 

4104.23 

Hf  I 

5639  - 29997 

0.087 

0.022 

-1.66 

4106.58 

Hf  I 

10532  - 34877 

0.41 

0.10 

-0.98 

41 15.90 

Hf  I 

18381  - 42671 

0.93 

0.24 

-0.63 

4118.60 

Hf  I 

10532  - 34806 

0.34 

0.086 

-1.07 

41 18.91 

Hf  I 

14018  - 38289 

0.54 

0.14 

-0.86 

4145.76 

Hf  I 

5639  - 29753 

0.098 

0.025 

-1.60 

4162.69 

Hf  I 

4568  - 28584 

0.059 

0.015 

-1.81 

4174.34 

Hf  I 

2357  - 26306 

0.31 

0.081 

-1.09 

4190.95 

Hf  I 

14435  - 38289 

1.0 

0.27 

-0.58 

4209.70 

Hf  I 

14542  - 38289 

1.6 

0.42 

-0.38 

4228.08 

Hf  I 

0 - 23645 

0.022 

0.0060 

—2.22 

4245.16 

Hf  I 

8984  - 32533 

0.13 

0.035 

-1.46 

4260.98 

Hf  I 

10533  - 33994 

0.42 

0.1  1 

-0.95 

4263.39 

Hf  I 

0 - 23449 

0.026 

0.0070 

-2.16 
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Wavelength  Spectrum  Energy  Levels 
A K 


4294.79 

Hf  t 

2357 

- 

25634 

4296.41 

Hf  t 

5522 

- 

28790 

4318.14 

Hf  i 

5639 

— 

28790 

4330.27 

Hf  t 

4568 

- 

27654 

4349.74 

Hf  l 

24785 

— 

47769 

4352.57 

Hf  l 

8984 

— 

31952 

4353.34 

Hf  I 

16163 

- 

39128 

4356.33 

Hf  l 

4568 

- 

27516 

4356.99 

Hf  I 

5639 

- 

28584 

4365.37 

Hf  I 

14435 

— 

37336 

4417.91 

Hf  1 

5639 

— 

28267 

4418.25 

Hf  1 

8984 

- 

3161  1 

4422.23 

Hf  I 

10532 

- 

33139 

4438.04 

Hf  t 

5522 

- 

28048 

4443.07 

Hf  l 

18381 

— 

40882 

4453.00 

Hf  I 

0 

— 

2245 1 

4457.34 

Hf  I 

2357 

- 

24785 

4461.18 

Hf  1 

5639 

- 

28048 

4499.65 

Hf  I 

6572 

- 

28790 

4518.29 

Hf  I 

16163 

— 

38289 

4540.93 

Hf  l 

5639 

— 

27654 

4544.02 

Hf  1 

10532 

- 

32533 

4565.94 

Hf  l 

5639 

- 

27534 

4598.80 

Hf  I 

0 

- 

21739 

4608.09 

Hf  I 

6573 

— 

28267 

4620.86 

Hf  l 

4568 

— 

26203 

4630.61 

Hf  I 

19293 

- 

40882 

4655.19 

Hf  l 

6572 

- 

28048 

4669.24 

Hf  I 

10532 

- 

31943 

4699.01 

Hf  1 

18011 

— 

39286 

4708.84 

Hf  I 

22901 

— 

44132 

4738.58 

Hf  I 

14018 

- 

35115 

4757.58 

Hf  I 

8984 

- 

29997 

4766.5  1 

Hf  I 

14018 

- 

34992 

4773.72 

Hf  l 

5522 

— 

26464 

4774.89 

Hf  l 

22901 

_ 

43838 

4782.74 

Hf  I 

18225 

— 

39128 

4800.50 

Hf  I 

5638 

- 

26464 

4818.87 

Hf  I 

18381 

- 

39128 

4834.19 

Hf  I 

14435 

— 

35115 

4837.23 

Hf  I 

5639 

_ 

26306 

4850.61 

Hf  I 

10509 

— 

31119 

4858.41 

Hf  I 

6572 

— 

27150 

4859.24 

Hf  I 

14542 

- 

35115 

4863.27 

Hf  I 

14435 

— 

34992 

4872.94 

Hf  I 

20960 

— 

41476 

4877.58 

Hf  I 

19293 

- 

39789 

4915.26 

Hf  I 

19791 

- 

40130 

4948.94 

Hf  I 

10533 

- 

30733 

4962.37 

Hf  I 

18143 

- 

38289 

gA 

1 ()8/sec 

gf 

Log  gf 

0.074 

0.021 

-1.69 

0.045 

0.013 

-1.90 

0.071 

0.020 

-1.70 

0.066 

0.019 

-1.73 

4.1 

1.1 

0.06 

0.1 1 

0.032 

-1.50 

0.72 

0.21 

-0.69 

0.10 

0.029 

-1.54 

0.031 

0.0088 

-2.06 

0.44 

0.13 

-0.90 

0.080 

0.023 

-1.63 

0.044 

0.013 

-1.89 

0.068 

0.020 

-1.70 

0.097 

0.029 

-1.54 

1.0 

0.30 

-0.52 

0.0056 

0.0017 

-2.78 

0.026 

0.0077 

-2.1 1 

0.065 

0.019 

-1.71 

0.034 

0.010 

-1.99 

0.40 

0.12 

-0.92 

0.059 

0.018 

-1.74 

0.14 

0.043 

-1.37 

0.1 1 

0.033 

-1.48 

0.042 

0.013 

-1.88 

0.048 

0.015 

-1.82 

0.067 

0.021 

-1.67 

0.84 

0.27 

-0.57 

0.091 

0.029 

-1.53 

0.034 

0.011 

-1.95 

1.2 

0.41 

-0.39 

1.9 

0.62 

-0.20 

0.13 

0.043 

-1.37 

0.030 

0.010 

-1.99 

0.29 

0.098 

-1.01 

0.022 

0.0076 

-2.12 

1.0 

0.34 

-0.47 

1.6 

0.55 

-0.26 

0.090 

0.031 

-1.51 

0.67 

0.23 

-0.63 

0.13 

0.045 

-1.34 

0.022 

0.0076 

-2.12 

0.022 

0.0079 

-2.10 

0.014 

0.0049 

-2.31 

0.43 

0.15 

-0.81 

0.25 

0.089 

-1.05 

0.42 

0.15 

-0.83 

0.98 

0.35 

-0.46 

0.25 

0.092 

-1.04 

0.045 

0.017 

-1.78 

0.17 

0.064 

-1.19 
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Wavelength  Spectrum  Energy  Levels 
A K 


4975.25 

Hf  i 

2357 

- 

22450 

5018.20 

Hf  I 

20960 

— 

40882 

5021.75 

Hf  l 

18381 

- 

38289 

5047.45 

Hf  I 

8984 

- 

28790 

51 12.13 

Hf  I 

5639 

- 

25194 

5157.96 

Hf  I 

22901 

— 

42283 

5167.42 

Hf  I 

24785 

- 

44132 

5 1 70. 1 8 

Hf  I 

19791 

- 

39128 

5181.86 

Hf  I 

0 

— 

19293 

5186.84 

Hf  I 

22901 

— 

42176 

5243.99 

Hf  I 

8984 

— 

28048 

5275.04 

Hf  I 

16163 

— 

35115 

5286.09 

Hf  I 

23449 

— 

42361 

5294.87 

Hf  I 

4568 

- 

23449 

5307.82 

Hf  I 

23449 

— 

42283 

5309.68 

Hf  I 

16163 

— 

34992 

5354.73 

Hf  I 

25462 

- 

44132 

5373.86 

Hf  l 

2357 

- 

20960 

5389.34 

Hf  I 

8984 

- 

27534 

5404.47 

Hf  l 

19791 

— 

38289 

5424.02 

Hf  I 

22451 

— 

40882 

5438.74 

Hf  I 

0 

- 

18381 

5452.92 

Hf  I 

4568 

— 

22901 

5497.30 

Hf  I 

29753 

- 

47938 

5510.12 

Hf  I 

0 

— 

18143 

5510.45 

Hf  I 

18381 

— 

36524 

5538.02 

Hf  I 

21739 

- 

39791 

5538.26 

Hf  I 

10533 

— 

28584 

5550.60 

Hf  I 

0 

- 

1801 1 

5552.12 

Hf  I 

5639 

— 

23645 

5575.86 

Hf  I 

26203 

— 

44132 

5600.77 

Hf  I 

23449 

- 

41298 

5613.27 

Hf  I 

5639 

- 

23449 

5614.01 

Hf  I 

21739 

- 

39546 

5628.27 

Hf  I 

23449 

— 

41211 

5650.83 

Hf  I 

10509 

— 

28201 

5713.28 

Hf  I 

24785 

- 

42283 

5719.18 

Hf  I 

8984 

— 

26464 

5748.72 

Hf  I 

24785 

- 

42176 

5817.47 

Hf  I 

14435 

— 

31620 

5845.87 

Hf  l 

14018 

— 

31119 

5847.77 

Hf  l 

22451 

— 

39546 

5883.66 

Hf  I 

23645 

- 

40636 

5926.47 

Hf  I 

23645 

- 

40514 

5933.69 

Hf  I 

18143 

— 

34992 

5974.28 

Hf  I 

18381 

— 

35115 

5974.72 

Hf  I 

19791 

— 

36524 

5978.66 

Hf  I 

18270 

- 

34992 

6016.79 

Hf  I 

27516 

— 

44132 

6054.17 

Hf  I 

14542 

- 

31055 

gA 

108/sec 

gf 

Log  gf 

0.0100 

0.0037 

-2.43 

1.4 

0.52 

-0.29 

0.11 

0.042 

-1.38 

0.045 

0.017 

-1.76 

0.0028 

0.001 1 

-2.96 

0.70 

0.28 

-0.56 

2.1 

0.82 

-0.08 

0.72 

0.29 

-0.54 

0.0080 

0.0032 

-2.49 

0.68 

0.27 

-0.56 

0.045 

0.018 

-1.73 

0.17 

0.069 

-1.16 

0.51 

0.21 

-0.67 

0.014 

0.0059 

-2.23 

0.72 

0.30 

-0.52 

0.14 

0.058 

-1.24 

4.3 

1.8 

0.26 

0.0062 

0.0027 

-2.57 

0.014 

0.0062 

—2.2 1 

0.14 

0.062 

-1.21 

0.44 

0.20 

-0.71 

0.001  1 

0.00048 

-3.32 

0.0078 

0.0035 

-2.46 

1.8 

0.80 

-0.09 

0.00041 

0.00019 

-3.73 

0.073 

0.033 

-1.48 

0.56 

0.26 

-0.59 

0.014 

0.0065 

-2.19 

0.0060 

0.0028 

-2.56 

0.029 

0.014 

-1.87 

2.2 

1.0 

0.02 

0.26 

0.12 

-0.92 

0.01  1 

0.0053 

-2.28 

0.28 

0. 1 3 

-0.88 

0.14 

0.067 

-1.18 

0.0086 

0.0041 

-2.38 

0.62 

0.30 

-0.52 

0.045 

0.022 

-1.66 

0.30 

0. 1 5 

-0.83 

0.023 

0.012 

-1.93 

0.027 

0.014 

-1.86 

0.22 

0. 1 1 

-0.95 

0.35 

0.18 

-0.74 

0.24 

0.13 

-0.89 

0.21 

0.1  1 

-0.97 

0.27 

0.14 

-0.84 

0.13 

0.068 

-1.17 

0.21 

0.1  1 

-0.96 

2.1 

l.l 

0.05 

0.028 

0.015 

-1.82 
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Wavelength  Spectrum  Energy  Levels 
A K 


6098.67 

Hf  l 

4568 

- 

20960 

6185.13 

Hf  l 

0 

- 

16163 

6210.70 

Hf  l 

24785 

- 

40882 

6216.82 

Hf  l 

26203 

- 

42283 

6238.58 

Hf  t 

2357 

— 

18381 

6299.54 

Hf  l 

26306 

— 

42176 

6311.85 

Hf  l 

22451 

- 

38289 

6318.33 

Hf  l 

19293 

- 

351  15 

6338.10 

Hf  l 

10532 

- 

26306 

6380.19 

Hf  l 

15673 

— 

31342 

6386.23 

Hf  1 

2357 

— 

1801  1 

6409.52 

Hf  i 

21739 

- 

37336 

6556.50 

Hf  l 

25634 

- 

40882 

6587.23 

Hf  l 

16766 

- 

31943 

6659.40 

Hf  l 

14741 

— 

29753 

6713.48 

Hf  1 

16163 

— 

31055 

6716.00 

Hf  l 

2245  1 

- 

37336 

6769.95 

Hf  1 

27516 

- 

42283 

6789.27 

Hf  l 

4568 

- 

19293 

6818.94 

Hf  1 

8984 

— 

23645 

6826.56 

Hf  1 

23645 

— 

38289 

6850.07 

Hf  I 

25194 

- 

39789 

6858.70 

Hf  l 

16766 

- 

3 1 342 

691  1.40 

Hf  l 

8984 

- 

23449 

6926.19 

Hf  l 

14092 

— 

28526 

6979.59 

Hf  t 

15673 

— 

29997 

7019.25 

Hf  l 

29247 

- 

43489 

7035.13 

Hf  l 

16767 

- 

30977 

7061.90 

Hf  i 

25634 

- 

39791 

7062.87 

Hf  l 

25634 

— 

39789 

7063.83 

Hf  I 

5639 

— 

19791 

7094.40 

Hf  I 

25  1 94 

- 

39286 

7100.54 

Hf  I 

15673 

- 

29753 

71  19.52 

Hf  I 

17901 

- 

3 1 943 

7131.81 

Hf  I 

0 

— 

14018 

7237.10 

Hf  l 

4568 

— 

18381 

7240.87 

Hf  I 

2357 

- 

16163 

7262.62 

Hf  l 

14435 

- 

28201 

7320.05 

Hf  I 

4568 

- 

18225 

7321.76 

Hf  l 

5639 

— 

19293 

7356.10 

Hf  i 

23449 

— 

37039 

7365.28 

Hf  I 

15673 

- 

29247 

7390.70 

Hf  I 

14741 

- 

28267 

7423.69 

Hf  I 

8984 

- 

22450 

7437.56 

Hf  I 

14092 

— 

27534 

7463.86 

Hf  I 

23645 

_ 

37039 

7484.56 

Hf  I 

22880 

— 

36237 

7556.37 

Hf  I 

16766 

— 

29997 

7562.93 

Hf  i 

6572 

- 

19791 

7564.22 

Hf  I 

34806 

- 

48022 

gA 

108/sec 

gf 

Log  gf 

0.0060 

0.0034 

-2.47 

0.0014 

0.00082 

-3.08 

0.99 

0.57 

-0.24 

0.76 

0.44 

-0.36 

0.0015 

0.00087 

-3.06 

0.58 

0.34 

-0.46 

0.22 

0. 1 3 

-0.88 

0.068 

0.04 1 

-1.39 

0.0094 

0.0057 

-2.24 

0.024 

0.014 

-1.84 

0.0018 

0.001  1 

-2.95 

0. 1 3 

0.079 

-1.10 

0.30 

0.19 

-0.72 

0.043 

0.028 

-1.55 

0.013 

0.0087 

r i 
1 

0.057 

0.039 

-1.41 

0.067 

0.046 

-1.34 

0.46 

0.31 

-0.50 

0.0056 

0.0039 

-2.41 

0.036 

0.025 

-1.60 

0.21 

0.15 

-0.83 

0.27 

0.19 

-0.71 

0.074 

0.052 

-1.28 

0.0092 

0.0066 

-2.18 

0.0087 

0.0063 

-2.20 

0.027 

0.019 

-1.71 

0.53 

0.39 

-0.40 

0.018 

0.013 

-1.88 

0.33 

0.25 

-0.61 

0.42 

0.32 

-0.50 

0.017 

0.013 

-1.90 

0.29 

0.22 

-0.66 

0.025 

0.019 

-1.72 

0.18 

0.14 

-0.86 

0.0068 

0.0052 

—2.29 

0.046 

0.036 

-1.44 

0.014 

0.01  1 

-1.96 

0.0065 

0.005  1 

—2.29 

0.0050 

0.0040 

-2.39 

0.0015 

0.0012 

—2.92 

0.079 

0.064 

-1.19 

0.0088 

0.0072 

-2.14 

0.024 

0.020 

-1.71 

0.0013 

0.001 1 

-2.97 

0.024 

0.020 

-1.71 

0.18 

0.15 

-0.81 

0.073 

0.062 

-1.21 

0.029 

0.025 

-1.61 

0.0081 

0.0069 

-2.16 

4.5 

3.8 

0.58 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

7576.95 

Hf  I 

18381 

— 

31576 

0.035 

0.030 

-1.52 

7592.96 

Hf  I 

23253 

- 

36419 

0.14 

0.12 

-0.93 

7608.59 

Hf  I 

31943 

- 

45083 

1.8 

1.6 

0.20 

7624.40 

Hf  I 

10533 

— 

23645 

0.12 

0.10 

-0.99 

7645.64 

Hf  I 

17901 

— 

30977 

0.053 

0.047 

-1.33 

7740.17 

Hf  I 

10532 

— 

23449 

0.036 

0.032 

-1.49 

7743.57 

Hf  I 

15673 

- 

28584 

0.011 

0.0099 

-2.01 

7790.90 

Hf  I 

17901 

— 

30733 

0.10 

0.092 

-1.04 

7796.81 

Hf  I 

23253 

- 

36075 

0.082 

0.075 

-1.12 

7814.55 

Hf  I 

14741 

— 

27534 

0.033 

0.030 

-1.52 

7845.35 

Hf  I 

5639 

— 

18381 

0.024 

0.022 

-1.66 

7846.56 

Hf  I 

23253 

— 

35994 

0.081 

0.075 

-1.13 

7920.71 

Hf  I 

5522 

- 

18143 

0.0094 

0.0089 

-2.05 

7938.06 

Hf  I 

15673 

- 

28267 

0.036 

0.034 

-1.47 

7994.73 

Hf  I 

5639 

— 

18143 

0.018 

0.017 

-1.77 

8010.58 

Hf  I 

16766 

— 

29247 

0.01 1 

0.01 1 

-1.98 

8056.52 

Hf  I 

14741 

- 

27150 

0.023 

0.022 

-1.65 

8080.32 

Hf  I 

5639 

- 

18011 

0.0017 

0.0017 

-2.77 

8173.89 

Hf  I 

20908 

- 

33139 

0.084 

0.084 

-1.08 

8204.58 

Hf  I 

2357 

— 

14542 

0.0024 

0.0024 

-2.62 

8248.81 

Hf  I 

36237 

— 

48357 

2.3 

2.4 

0.38 

8276.95 

Hf  I 

2357 

— 

14435 

0.00099 

0.0010 

-2.99 

8344.25 

Hf  I 

15673 

- 

27654 

0.027 

0.028 

-1.55 

8380.06 

Hf  I 

28584 

- 

40514 

0.21 

0.22 

-0.66 

8382.98 

Hf  I 

22880 

— 

34806 

0.041 

0.043 

-1.36 

8460.01 

Hf  I 

16767 

— 

28584 

0.048 

0.051 

-1.29 

8546.48 

Hf  I 

6572 

- 

18270 

0.012 

0.013 

-1.89 

8640.06 

Hf  I 

6572 

— 

18143 

0.013 

0.014 

-1.84 

8711.24 

Hf  I 

15673 

- 

27150 

0.041 

0.047 

-1.33 

9004.73 

Hf  I 

14092 

- 

25194 

0.039 

0.048 

-1.32 
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Wavelength 

Spectrum 

Energy’  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2012.78 

Hf  ll 

305 1 

- 52717 

5.0 

0.30 

-0.52 

2028.18 

Hf  ll 

13486 

- 62775 

18. 

1.1 

0.04 

2096.18 

Hf  ll 

15084 

- 62775 

5.7 

0.38 

-0.42 

2210.82 

Hf  ll 

36883 

- 82101 

13. 

0.92 

-0.04 

2254.01 

Hf  ll 

3645 

- 47996 

2.0 

0.15 

-0.82 

2255.15 

Hf  ll 

3645 

- 47973 

0.98 

0.075 

-1.13 

2266.83 

Hf  ll 

4905 

- 49006 

2.1 

0.17 

-0.78 

2277.16 

Hf  ll 

0 

- 43901 

1.6 

0.13 

-0.90 

2321.14 

Hf  ll 

4905 

- 47973 

3.0 

0.24 

-0.61 

2322.47 

Hf  ll 

0 

- 43044 

2.1 

0.17 

-0.77 

2323.25 

Hf  ll 

3645 

- 46675 

3.0 

0.24 

-0.62 

2324.50 

Hf  ll 

12071 

- 55077 

4.6 

0.37 

-0.43 

2324.89 

Hf  ll 

4905 

- 47904 

4.0 

0.32 

-0.49 

2332.97 

Hf  ll 

3645 

- 46495 

2.1 

0.17 

-0.76 

2337.33 

Hf  ll 

0 

- 42771 

0.73 

0.059 

-1.23 

2343.32 

Hf  ll 

6344 

- 49006 

5.1 

0.42 

-0.38 

2347.44 

Hf  II 

6344 

- 48931 

6.9 

0.57 

-0.25 

2351.22 

Hf  II 

0 

- 42518 

2.3 

0.19 

-0.73 

2365.98 

Hf  II 

4905 

- 47158 

1.7 

0.14 

-0.85 

2380.30 

Hf  ll 

3645 

- 45643 

3.6 

0.31 

-0.51 

2381.00 

Hf  ll 

14360 

- 56346 

8.8 

0.75 

-0.13 

2393.18 

Hf  11 

12921 

- 54693 

15. 

1.3 

0.1 1 

2393.36 

Hf  ll 

4905 

- 46675 

9.9 

0.85 

-0.07 

2393.83 

Hf  II 

0 

- 41761 

3.7 

0.32 

-0.49 

2400.78 

Hf  II 

3051 

- 44691 

1.9 

0.17 

-0.78 

2404.56 

Hf  ll 

13486 

- 55060 

7.9 

0.68 

-0.17 

2405.42 

Hf  11 

6344 

- 47904 

19. 

1.6 

0.21 

2406.44 

Hf  II 

11952 

- 53494 

12. 

1.0 

0.02 

2410.14 

Hf  ll 

8362 

- 49841 

20. 

1.7 

0.24 

2413.33 

Hf  ll 

12071 

- 53494 

9.3 

0.81 

-0.09 

2415.96 

Hf  ll 

11952 

- 53331 

5.2 

0.46 

-0.34 

2417.69 

Hf  II 

3051 

- 44400 

5.2 

0.45 

-0.35 

2425.98 

Hf  ll 

13486 

- 54693 

15. 

1.4 

0.13 

2428.99 

Hf  ll 

12071 

- 53227 

13. 

1.1 

0.06 

2433.57 

Hf  ll 

17369 

- 58448 

25. 

2.3 

0.35 

2434.74 

Hf  ll 

17389 

- 58448 

8.5 

0.75 

-0.12 

2447.25 

Hf  ll 

3051 

- 43901 

7.3 

0.66 

-0.18 

2449.44 

Hf  ll 

6344 

- 47158 

7.0 

0.63 

-0.20 

2452.30 

Hf  ll 

11952 

- 52717 

4.9 

0.44 

-0.36 

2453.34 

Hf  ll 

17369 

- 58117 

25. 

2.3 

0.35 

2460.49 

Hf  ll 

3051 

- 43681 

8.2 

0.75 

-0.13 

2463.97 

Hf  II 

12921 

- 53494 

11. 

0.99 

-0.01 

2464.19 

Hf  ll 

8362 

- 48931 

31. 

2.9 

0.46 

2465.06 

Hf  ll 

15084 

- 55639 

17. 

1.6 

0.19 

2467.97 

Hf  ll 

0 

- 40507 

1.1 

0.099 

-1.01 

2469.18 

Hf  ll 

13486 

- 53973 

35. 

3.2 

0.50 

2473.92 

Hf  ll 

12921 

- 53331 

15. 

1.3 

0.13 

2481.44 

Hf  ll 

17830 

- 58117 

13. 

1.2 

0.07 

2496.99 

Hf  ll 

3645 

- 43681 

5.3 

0.50 

-0.30 

2500.74 

Hf  ll 

15084 

- 55060 

13. 

1.2 

0.09 
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Wavelength  Spectrum  Energy  Levels  gA  gf 


A 


2512.69 

Hf  n 

4905 

2513.03 

Hf  II 

6344 

2515.48 

Hf  II 

13486 

2516.88 

Hf  II 

3051 

2521.49 

Hf  ii 

17830 

2531.19 

Hf  ii 

4905 

2532.97 

Hf  ii 

3051 

2537.33 

Hf  II 

3645 

2548.20 

Hf  II 

13486 

2551.40 

Hf  II 

17389 

2551.85 

Hf  II 

12921 

2559.19 

Hf  II 

12071 

2563.61 

Hf  II 

4905 

2570.71 

Hf  II 

15084 

2571.67 

Hf  II 

3645 

2573.90 

Hf  II 

12071 

2576.82 

Hf  ll 

8362 

2578.14 

Hf  II 

4905 

2582.54 

Hf  II 

305  1 

2591.33 

Hf  II 

0 

2599.22 

Hf  II 

15084 

2606.37 

Hf  II 

3051 

2607.03 

Hf  ll 

6344 

2607.24 

Hf  II 

14360 

2613.60 

Hf  II 

17389 

2614.29 

Hf  II 

15254 

2622.74 

Hf  II 

3645 

2626.95 

Hf  II 

6344 

2635.79 

Hf  II 

17711 

2638.71 

Hf  II 

0 

2641.41 

Hf  II 

8362 

2647.29 

Hf  II 

8362 

2649.15 

Hf  II 

14360 

265  1.16 

Hf  II 

17369 

2652.86 

Hf  II 

41407 

2657.50 

Hf  II 

15084 

2657.84 

Hf  II 

4905 

2661.88 

Hf  II 

6344 

2665.97 

Hf  II 

12921 

2669.00 

Hf  II 

3051 

2671.25 

Hf  II 

13486 

2676.63 

Hf  II 

17711 

2677.58 

Hf  II 

6344 

2678.43 

Hf  II 

17369 

2683.35 

Hf  II 

15084 

2685.22 

Hf  II 

17830 

2706.73 

Hf  II 

13486 

271  1.99 

Hf  II 

17830 

2712.14 

Hf  II 

12071 

2712.42 

Hf  II 

4905 

K 

108/sec 

- 44691 

15. 

1.4 

- 46125 

22. 

2.1 

- 53227 

20. 

1.9 

- 42771 

13. 

1.2 

- 57478 

16. 

1.6 

- 44400 

7.9 

0.76 

- 42518 

1.1 

0.1 1 

- 43044 

3.1 

0.30 

- 52717 

15. 

1.5 

- 56572 

69. 

6.8 

- 52097 

3.5 

0.34 

- 51134 

14. 

1.4 

- 43901 

5.1 

0.50 

- 53973 

9.0 

0.89 

- 42518 

12. 

1.2 

- 50910 

35. 

3.5 

- 47158 

17. 

1.7 

- 43681 

5.9 

0.58 

- 41761 

3.6 

0.36 

- 38579 

0.58 

0.058 

- 53546 

8.6 

0.88 

- 41407 

4.0 

0.41 

- 44691 

12. 

1.2 

- 52703 

7.8 

0.79 

- 55639 

47. 

4.8 

- 53494 

12. 

1.2 

- 41761 

5.1 

0.53 

- 44400 

1.7 

0.18 

- 55639 

13. 

1.3 

- 37886 

4.1 

0.43 

- 46209 

45. 

4.7 

- 46125 

27. 

2.9 

- 52097 

6.1 

0.64 

- 55077 

19. 

2.0 

- 79090 

13. 

1.4 

- 52703 

9.3 

0.98 

- 42518 

2.3 

0.24 

- 43901 

4.5 

0.48 

- 50420 

9.4 

1.00 

- 40507 

0.66 

0.070 

- 50910 

5.1 

0.55 

- 55060 

4.4 

0.47 

- 43681 

0.36 

0.039 

- 54693 

3.4 

0.36 

- 52340 

41. 

4.4 

- 55060 

1 1. 

1.1 

- 50420 

11. 

1.3 

- 54693 

8.6 

0.94 

- 48931 

1.8 

0.20 

- 41761 

2.5 

0.28 

Log  gf 


0.14 

0.33 

0.28 

0.09 

0.19 

-0.12 

-0.98 

-0.52 

0.17 

0.83 

-0.47 

0.14 

-0.30 

-0.05 

0.09 

0.55 

0.22 

-0.23 

-0.44 

-1.24 

-0.06 
-0.39 
0.07 
-0. 1 0 
0.68 

0.07 

-0.28 

-0.75 

0.12 

-0.37 

0.67 
0.46 
-0.20 
0.30 
0. 1 5 

-0.01 

-0.61 

-0.32 

-0.00 

-1.15 

-0.26 

-0.33 

-1.41 

-0.44 

0.64 

0.06 
0. 1 0 
-0.03 
-0.70 
-0.55 
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Wavelength  Spectrum  Energy  Levels 
A K 


2718.51 

Hf  ii 

14360 

- 

5 1 1 34 

2732.68 

Hf  n 

17389 

- 

53973 

2738.76 

Hf  II 

4905 

- 

41407 

2751.81 

Hf  n 

8362 

- 

44691 

2756.91 

Hf  ll 

17711 

— 

53973 

2770.46  ' 

Hf  ll 

12921 

— 

49006 

2772.32 

Hf  ll 

14360 

— 

50420 

2773.36 

Hf  ll 

6344 

- 

42391 

2774.02 

Hf  ll 

8362 

- 

44400 

2775.27 

Hf  ll 

1 1952 

— 

47973 

2786.30 

Hf  ll 

15254 

— 

5 1 1 34 

2789.50 

Hf  ll 

17389 

- 

53227 

2789.73 

Hf  ll 

17711 

- 

53546 

2808.00 

Hf  n 

4905 

- 

40507 

2813.86 

Hf  ll 

305 1 

— 

38579 

2814.48 

Hf  ll 

13486 

— 

49006 

2814.76 

Hf  II 

17711 

- 

53227 

2816.07 

Hf  ll 

17830 

- 

53330 

2820.22 

Hf  II 

305 1 

- 

38499 

2820.42 

Hf  II 

13486 

— 

4893  1 

2822.68 

Hf  ll 

6344 

— 

41761 

2829.32 

Hf  ll 

17369 

- 

52703 

2849.21 

Hf  ll 

12071 

- 

47158 

2850.15 

Hf  ll 

12921 

- 

47996 

2851.21 

Hf  ll 

6344 

— 

4 1 407 

2857.65 

Hf  ll 

12921 

— 

47904 

2860.31 

Hf  ll 

17389 

- 

52340 

2861.01 

Hf  ll 

0 

- 

34942 

2861.70 

Hf  ll 

3645 

- 

38579 

2869.82 

Hf  ll 

305 1 

— 

37886 

2876.33 

Hf  ll 

15084 

— 

49841 

2879.1 1 

Hf  ll 

1 1952 

- 

46675 

2885.47 

Hf  ll 

14360 

- 

49006 

2898.71 

Hf  ll 

1 3486 

- 

47973 

2909.91 

Hf  ll 

0 

— 

34355 

2917.49 

Hf  ll 

17830 

— 

52097 

2919.59 

Hf  ll 

3645 

- 

37886 

2929.63 

Hf  ll 

0 

— 

34124 

2937.80 

Hf  ll 

8362 

- 

42391 

2947.13 

Hf  ll 

15084 

— 

49006 

2960.82 

Hf  ii 

17369 

_ 

51134 

2961.80 

Hf  ll 

12921 

- 

46675 

2967.23 

Hf  ll 

11952 

- 

45643 

2968.81 

Hf  ii 

4905 

- 

38579 

2975.88 

Hf  ll 

4905 

— 

38499 

2977.60 

Hf  ll 

12921 

— 

46495 

3000.10 

Hf  ii 

3051 

— 

36373 

301 1.24 

Hf  II 

17711 

- 

50910 

3012.90 

Hf  II 

0 

- 

33181 

3016.94 

Hf  II 

0 

- 

33136 

gA 

108/sec 

gf 

Log  gf 

7.5 

0.84 

-0.08 

6.4 

0.71 

-0. 1 5 

7.7 

0.87 

-0.06 

9.8 

1.1 

0.05 

1 1. 

1.3 

0.1 1 

4.5 

0.52 

-0.29 

4.9 

0.56 

-0.25 

14. 

1.6 

0.21 

4.5 

0.52 

-0.28 

3.6 

0.42 

-0.38 

5.5 

0.64 

-0.19 

16. 

1.9 

0.28 

25. 

2.9 

0.46 

2.0 

0.24 

-0.63 

1.2 

0.14 

-0.86 

14. 

1.7 

0.23 

15. 

1.8 

0.25 

7.6 

0.90 

-0.04 

6.1 

0.73 

-0.14 

4.5 

0.54 

-0.27 

6.0 

0.72 

-0.14 

13. 

1.5 

0.18 

15. 

1.9 

0.27 

5.0 

0.61 

-0.22 

2.0 

0.24 

-0.61 

3.7 

0.45 

-0.35 

8.1 

1.00 

-0.00 

1.4 

0.17 

-0.77 

3.9 

0.47 

-0.32 

0.56 

0.069 

-1.16 

16. 

1.9 

0.28 

2.7 

0.34 

-0.47 

4.7 

0.58 

-0.23 

9.4 

1.2 

0.08 

0.22 

0.028 

-1.55 

4.7 

0.60 

-0.22 

1.4 

0.18 

-0.76 

0.73 

0.094 

-1.03 

1 1. 

1.4 

0.15 

4.8 

0.62 

-0.21 

8.2 

1.1 

0.03 

6.1 

0.80 

-0.09 

5.5 

0.73 

-0.14 

3.8 

0.50 

-0.30 

4.6 

0.61 

-0.21 

3.6 

0.48 

-0.32 

0.49 

0.066 

-1.18 

10. 

1.4 

0.15 

1.3 

0.17 

-0.77 

1.2 

0.17 

-0.77 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3024.76 

Hf  ii 

17369 

- 50420 

9.6 

1.3 

0.12 

3025.29 

Hf  II 

8362 

- 41407 

1.7 

0.23 

-0.63 

3031.16 

Hf  II 

4905 

- 37886 

1.8 

0.25 

-0.60 

3046.08 

Hf  II 

15084 

- 47904 

7.8 

1.1 

0.04 

3054.52 

Hf  II 

3645 

- 36373 

0.23 

0.033 

-1.48 

3055.44 

Hf  II 

15254 

- 47973 

3.3 

0.46 

-0.33 

3064.68 

Hf  II 

12071 

- 44691 

3.8 

0.54 

-0.27 

3080.66 

Hf  II 

17389 

- 49841 

17. 

2.4 

0.37 

3092.24 

Hf  II 

12071 

- 44400 

2.5 

0.36 

-0.44 

3101.40 

Hf  II 

6344 

- 38579 

1.9 

0.27 

-0.57 

3109.12 

Hf  II 

6344 

- 38499 

3.9 

0.56 

-0.25 

3110.87 

Hf  II 

14360 

- 46495 

6.6 

0.96 

-0.02 

3116.95 

Hf  II 

15084 

- 47158 

4.5 

0.65 

-0.19 

3126.29 

Hf  II 

4905 

- 36883 

0.15 

0.023 

-1.65 

3133.50 

Hf  II 

41761 

- 73665 

22. 

3.2 

0.51 

3134.72 

Hf  II 

3051 

- 34942 

1.7 

0.25 

-0.60 

3139.65 

Hf  II 

6344 

- 38186 

0.85 

0.13 

-0.90 

3140.76 

Hf  II 

12071 

- 43901 

2.9 

0.43 

-0.37 

3145.32 

Hf  II 

0 

- 31784 

0.18 

0.027 

-1.57 

3162.61 

Hf  II 

12071 

- 43681 

17. 

2.5 

0.40 

3176.86 

Hf  II 

4905 

- 36373 

1.4 

0.20 

-0.69 

3193.53 

Hf  II 

3051 

- 34355 

0.62 

0.094 

-1.03 

3194.19 

Hf  II 

3645 

- 34942 

1.4 

0.21 

-0.68 

3195.61 

Hf  II 

14360 

- 45643 

2.6 

0.40 

-0.40 

3199.99 

Hf  II 

15254 

- 46495 

7.3 

1.1 

0.05 

3203.67 

Hf  II 

13486 

- 44691 

1.4 

0.22 

-0.66 

3217.30 

Hf  II 

3051 

- 34124 

0.29 

0.045 

-1.35 

3220.61 

Hf  II 

15084 

- 46125 

8.8 

1.4 

0.14 

3253.70 

Hf  II 

3051 

- 33776 

1.3 

0.21 

-0.67 

3255.28 

Hf  II 

3645 

- 34355 

0.47 

0.075 

-1.13 

3273.66 

Hf  II 

6344 

- 36883 

0.64 

0.10 

-0.99 

3279.98 

Hf  II 

3645 

- 34124 

0.44 

0.072 

-1.14 

3283.38 

Hf  II 

12071 

-42518 

0.79 

0.13 

-0.89 

3310.86 

Hf  II 

13486 

- 43681 

1.1 

0.18 

-0.74 

3317.99 

Hf  II 

3051 

- 33181 

0.23 

0.038 

-1.42 

3323.36 

Hf  II 

23146 

- 53227 

8.8 

1.5 

0.17 

3328.21 

Hf  II 

4905 

- 34942 

0.28 

0.047 

-1.33 

3352.06 

Hf  II 

8362 

- 38186 

2.0 

0.34 

-0.47 

3356.09 

Hf  II 

17369 

- 47158 

6.0 

1.0 

0.01 

3358.30 

Hf  II 

17389 

- 47158 

4.8 

0.81 

-0.09 

3384.14 

Hf  II 

14360 

- 43901 

3.9 

0.66 

-0.18 

3384.70 

Hf  II 

3645 

- 33181 

0.30 

0.052 

-1.28 

3389.83 

Hf  II 

3645 

- 33136 

1.0 

0.18 

-0.75 

3394.59 

Hf  II 

4905 

- 34355 

0.43 

0.073 

-1.13 

3394.98 

Hf  II 

17711 

- 47158 

9.7 

1.7 

0.23 

3399.80 

Hf  II 

0 

- 29405 

1.1 

0.18 

-0.74 

3407.76 

Hf  II 

12071 

- 41407 

1.9 

0.33 

-0.48 

3410.17 

Hf  II 

15084 

- 44400 

7.3 

1.3 

0.10 

3413.74 

Hf  II 

13486 

- 42771 

1.8 

0.31 

-0.51 

3421.42 

Hf  II 

4905 

- 34124 

0.077 

0.014 

-1.87 
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Wavelength  Spectrum  Energy  Levels 

A K 


3428.37 

Hf  ll 

0 

- 

29160 

3438.24 

Hf  II 

18898 

- 

47973 

3462.64 

Hf  n 

4905 

- 

33776 

3478.99 

Hf  ii 

17389 

- 

46125 

3479.28 

Hf  ii 

305  1 

— 

31784 

3487.57 

Hf  II 

17830 

— 

46495 

3495.75 

Hf  ll 

6344 

- 

34942 

3495.93 

Hf  ll 

15084 

- 

43681 

3505.23 

Hf  ii 

8362 

- 

36882 

3518.75 

Hf  ll 

14360 

— 

42771 

3535.54 

Hf  ll 

4905 

— 

33181 

3552.70 

Hf  II 

3645 

- 

31784 

3561.66 

Hf  ll 

0 

- 

28069 

3569.04 

Hf  II 

6344 

- 

34355 

3597.42 

Hf  ll 

15254 

— 

43044 

3624.00 

Hf  ll 

12921 

— 

40507 

3630.87 

Hf  ll 

28105 

- 

55639 

3644.36 

Hf  ll 

6344 

- 

33776 

3661.05 

Hf  ll 

15084 

- 

42391 

3665.35 

Hf  ll 

1 1952 

— 

39226 

3698.40 

Hf  ll 

17369 

— 

44400 

3699.72 

Hf  ll 

13486 

- 

40507 

3701.15 

Hf  II 

17389 

- 

44400 

3705.40 

Hf  ll 

17711 

- 

44691 

3719.28 

Hf  ll 

4905 

— 

31784 

3737.88 

Hf  II 

18898 

— 

45643 

3744.98 

Hf  ll 

23146 

- 

49841 

3747.49 

Hf  ll 

15084 

- 

41761 

3762.51 

Hf  ll 

31878 

- 

58448 

3766.92 

Hf  ll 

20135 

— 

46675 

3771.36 

Hf  ll 

12070 

— 

38579 

3782.78 

Hf  ll 

12070 

- 

38499 

3793.37 

Hf  ll 

3051 

- 

29405 

3806.07 

Hf  II 

21638 

- 

47904 

3817.20 

Hf  ll 

17711 

— 

43901 

3849.52 

Hf  ll 

17711 

— 

43681 

3867.34 

Hf  ll 

17830 

- 

43681 

3872.55 

Hf  ll 

12071 

- 

37886 

3877.10 

Hf  II 

23146 

- 

48931 

3880.82 

Hf  II 

3645 

— 

29405 

3883.77 

Hf  II 

13486 

— 

39226 

3900.65 

Hf  ll 

30942 

- 

56572 

3917.45 

Hf  ll 

21638 

- 

47158 

3918.09 

Hf  ll 

3645 

— 

29160 

3923.90 

Hf  ll 

12921 

— 

38399 

3929.54 

Hf  ll 

28105 

— 

53546 

3935.65 

Hf  ll 

17369 

- 

42771 

3964.95 

Hf  ll 

17830 

— 

43044 

3979.40 

Hf  ll 

28105 

- 

53227 

4047.96 

Hf  ll 

30942 

- 

55639 

1 ()8/sec 

gf 

Log  gf 

0.084 

0.015 

-1.83 

21. 

3.7 

0.57 

0.23 

0.041 

-1.39 

1 1. 

1.9 

0.28 

0.44 

0.080 

-1.10 

2.6 

0.48 

-0.32 

0.56 

0.10 

-0.99 

2.1 

0.39 

-0.41 

4.8 

0.89 

-0.05 

2.7 

0.51 

-0.29 

1.3 

0.25 

-0.60 

0.50 

0.094 

-1.03 

0.44 

0.083 

-1.08 

2.1 

0.39 

-0.40 

4.8 

0.94 

-0.03 

1.2 

0.23 

-0.63 

91. 

18. 

1.25 

1.3 

0.27 

-0.57 

2.4 

0.48 

-0.32 

1.5 

0.31 

-0.51 

3.0 

0.62 

-0.21 

2.4 

0.50 

-0.30 

10. 

2.1 

0.33 

4.0 

0.81 

-0.09 

0.56 

0.12 

-0.93 

7.0 

1.5 

0.16 

12. 

2.5 

0.40 

1.2 

0.25 

-0.61 

20. 

4.2 

0.62 

10.  . 

2.2 

0.34 

0.36 

0.077 

-1.12 

0.41 

0.088 

-1.05 

0.29 

0.063 

-1.20 

1 1. 

2.5 

0.39 

2.7 

0.59 

-0.23 

3.6 

0.80 

-0.10 

1.8 

0.41 

-0.39 

0.91 

0.20 

-0.69 

14. 

3.3 

0.51 

0.16 

0.036 

-1.45 

0.96 

0.22 

-0.66 

8.8 

2.0 

0.30 

4.9 

1.1 

0.05 

0.24 

0.055 

-1.26 

1.1 

0.25 

-0.61 

22. 

5.0 

0.70 

2.2 

0.52 

-0.28 

1.6 

0.37 

-0.44 

15. 

3.5 

0.55 

25. 

6.2 

0.79 
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Wavelength  Spectrum  Energy  Levels 
A K 


4049.45 

Hf  II 

17830 

- 

42518 

4093.16 

Hf  II 

3645 

— 

28069 

41  13.53 

Hf  II 

12071 

- 

36373 

4127.80 

Hf  II 

14360 

— 

38579 

4158.88 

Hf  II 

17369 

— 

41407 

4162.36 

Hf  II 

17389 

— 

41407 

4187.66 

Hf  II 

18898 

- 

42771 

4206.58 

Hf  II 

20135 

- 

43901 

4232.44 

Hf  II 

18898 

- 

42518 

4245.84 

Hf  II 

20135 

— 

43681 

4272.85 

Hf  II 

13486 

— 

36883 

4320.67 

Hf  II 

17369 

- 

40507 

4334.64 

Hf  II 

23146 

- 

46209 

4336.66 

Hf  II 

21638 

- 

44691 

4350.51 

Hf  II 

23146 

— 

46125 

4367.90 

Hf  II 

13486 

— 

36373 

4370.97 

Hf  II 

12071 

- 

34942 

4417.35 

Hf  II 

15254 

- 

37886 

4466.40 

Hf  II 

20135 

- 

42518 

4486.13 

Hf  II 

12071 

— 

34355 

4573.79 

Hf  II 

17369 

— 

39226 

4605.77 

Hf  II 

12071 

- 

33776 

4622.70 

Hf  II 

20135 

- 

41761 

4664.12 

Hf  II 

12921 

- 

34355 

4699.72 

Hf  II 

20135 

— 

41407 

4719.10 

Hf  II 

1 1952 

— 

33136 

4731.37 

Hf  II 

17369 

- 

38499 

4790.72 

Hf  II 

17711 

- 

38578 

4817.21 

Hf  II 

21638 

- 

42391 

4934.45 

Hf  II 

12921 

— 

33181 

4999.68 

Hf  ll 

14360 

— 

34355 

5040.82 

Hf  ll 

11952 

- 

31784 

5079.65 

Hf  II 

18898 

- 

38579 

5128.53 

Hf  II 

17389 

- 

36883 

5187.75 

Hf  II 

15084 

— 

34355 

5247.10 

Hf  II 

28105 

— 

47158 

5260.44 

Hf  II 

17369 

- 

36373 

5264.95 

Hf  II 

18898 

- 

37886 

5298.06 

Hf  ll 

15254 

- 

34124 

5311.60 

Hf  II 

14360 

— 

33181 

5324.26 

Hf  II 

14360 

— 

33136 

5346.30 

Hf  II 

28458 

- 

47158 

5391.36 

Hf  II 

17830 

- 

36373 

5444.07 

Hf  II 

20135 

— 

38499 

5463.38 

Hf  II 

13486 

— 

31784 

5524.35 

Hf  II 

15084 

— 

33181 

5767.18 

Hf  ll 

12071 

- 

29405 

5809.50 

Hf  ll 

11952 

- 

29160 

5842.23 

Hf  M 

17830 

- 

34942 

6248.95 

Hf  II 

12071 

- 

28069 

gA 

108/sec 

gf 

Log  gf 

1.2 

0.29 

-0.54 

0.16 

0.040 

-1.39 

0.35 

0.089 

-1.05 

0.85 

0.22 

-0.66 

1.0 

0.27 

-0.58 

1.9 

0.50 

-0.31 

1.5 

0.40 

-0.40 

4.2 

1.1 

0.05 

3.1 

0.82 

-0.09 

0.99 

0.27 

-0.57 

0.63 

0.17 

-0.76 

0.83 

0.23 

-0.64 

2.1 

0.60 

-0.22 

6.2 

1.7 

0.24 

7.8 

2.2 

0.34 

0.37 

0.1  1 

-0.97 

0.40 

0.1  1 

-0.94 

0.63 

0.19 

-0.73 

0.86 

0.26 

-0.59 

0.1 1 

0.033 

-1.49 

0.17 

0.055 

-1.26 

0.038 

0.012 

-1.92 

1.1 

0.35 

-0.46 

0.13 

0.044 

-1.36 

0.50 

0.16 

-0.78 

0.056 

0.019 

-1.72 

0.26 

0.086 

-1.06 

0.23 

0.078 

-1.1  1 

0.56 

0.19 

-0.71 

0.027 

0.0 1 00 

-2.00 

0.024 

0.0090 

-2.04 

0.041 

0.016 

-1.80 

0.16 

0.062 

-1.21 

0.060 

0.024 

-1.62 

0.050 

0.020 

-1.70 

3.3 

1.4 

0. 1 3 

0.072 

0.030 

-1.53 

0.14 

0.057 

-1.24 

0.072 

0.030 

-1.52 

0.064 

0.027 

-1.57 

0.015 

0.0062 

-2.21 

0.58 

0.25 

-0.61 

0.055 

0.024 

-1.62 

0.076 

0.034 

-1.47 

0.025 

0.01  1 

-1.94 

0.023 

0.010 

-1.98 

0.0062 

0.003  1 

-2.51 

0.0052 

0.0026 

-2.58 

0.053 

0.027 

-1.57 

0.020 

0.012 

-1.92 
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Wavelength 

A 

Spectrum 

Energy  Levels 
K 

gA 

1 ()8/sec 

gf 

Log  gf 

6644.60 

Hf  ll 

14360  - 29405 

0.024 

0.016 

-1.80 

6647.06 

Hf  II 

23146  - 38186 

0.1  1 

0.075 

-1.12 

6754.61 

Hf  ll 

14360  - 29160 

0.012 

0.0082 

-2.08 

6980.91 

Hf  ll 

15084  - 29405 

0.017 

0.012 

-1.91 

7030.33 

Hf  ll 

20135  - 34355 

0.027 

0.020 

-1.70 

7757.89 

Hf  ll 

18898  - 31784 

0.01  1 

0.0098 

-2.01 

8305.91 

Hf  ll 

17369  - 29405 

0.016 

0.016 

-1.79 
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Wavelength  Spectrum 
A 

Energy  Levels 
K 

gA 

108/sec 

gf 

Log  gf 

2536.52 

Hg  I 

0 

- 39412 

3.5 

0.34 

-0.47 

2752.78 

Hg  I 

37645 

- 73961 

1.1 

0.12 

-0.92 

2893.60 

Hg  I 

39412 

- 73961 

1.9 

0.23 

-0.63 

2967.28 

Hg  I 

37645 

- 71336 

22. 

2.9 

0.47 

3021.50 

Hg  I 

44043 

- 77129 

4.0 

0.54 

-0.27 

3125.66 

Hg  I 

39412 

- 71396 

7.8 

1.1 

0.06 

3131.55 

Hg  I 

39412 

- 71336 

6.2 

0.92 

-0.04 

3131.83 

Hg  I 

39412 

- 71333 

6.2 

0.92 

-0.04 

3341.48 

Hg  I 

44043 

- 73961 

1.3 

0.22 

-0.67 

3650.15 

Hg  I 

44043 

- 71431 

64. 

13. 

1.11 

3654.83 

Hg  I 

44043 

- 71396 

6.8 

1.4 

0.14 

3662.88 

Hg  I 

44043 

- 71336 

1.8 

0.37 

-0.43 

3663.28 

Hg  l 

44043 

- 71333 

5.5 

1.1 

0.04 

4046.56 

Hg  I 

37645 

- 62350 

36. 

8.8 

0.94 

4077.81 

Hg  I 

39412 

- 63928 

2.6 

0.64 

-0.20 

4358.35 

Hg  I 

39412 

- 62350 

86. 

24. 

1.39 

5460.74 

Hg  I 

44043 

- 62350 

86. 

38. 

1.58 

5769.59 

Hg  I 

54069 

- 71396 

8.6 

4.3 

0.63 

5790.65 

Hg  I 

54069 

- 71333 

10. 

5.1 

0.71 
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Wavelength  Spectrum 
A 

Energy'  Levels 
K 

gA 

1 08/sec 

gf 

Log  gf 

4040.81 

Ho  i 

0 - 24660 

8.0 

2.0 

0.29 

4053.93 

Ho  I 

0 - 24660 

24. 

5.9 

0.77 

4103.84 

Ho  l 

0 - 24361 

25. 

6.3 

0.80 
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Wavelength  Spectrum 
A 

Energy  Levels 
K 

gA 

108/sec 

gf 

Log  gf 

2389.54 

In  i 

0 

- 41836 

0.17 

0.015 

-1.83 

2460.08 

In  i 

0 

- 40637 

0.38 

0.035 

-1.46 

2468.02 

In  i 

2213 

- 42718 

0.35 

0.032 

-1.50 

2521.37 

In  i 

2213 

- 41862 

0.93 

0.089 

-1.05 

2560.15 

In  i 

0 

- 39048 

4.7 

0.46 

-0.34 

2601.76 

In  i 

2213 

- 40637 

1.4 

0.14 

-0.86 

2710.26 

In  i 

2213 

- 39098 

7.3 

0.81 

-0.09 

2713.94 

In  i 

2213 

- 39048 

1.4 

0.15 

-0.82 

2753.88 

In  i 

0 

- 36302 

1.5 

0.17 

-0.77 

2775.37 

In  l 

0 

- 36020 

0.079 

0.0091 

-2.04 

2836.92 

In  i 

2213 

- 37452 

0.54 

0.065 

-1.18 

2858.14 

In  i 

0 

- 34978 

0.045 

0.0055 

-2.26 

2932.63 

In  i 

2213 

- 36302 

2.5 

0.32 

-0.50 

2957.01 

In  i 

2213 

- 36020 

0.042 

0.0055 

-2.26 

3039.36 

In  i 

0 

- 32892 

7.1 

0.99 

-0.01 

3256.09 

In  i 

2213 

- 32916 

12. 

2.0 

0.30 

3258.56 

In  i 

2213 

- 32892 

2.9 

0.46 

-0.34 

4104.76 

In  i 

0 

- 24373 

1.9 

0.47 

-0.33 

451 1.31 

In  i 

2213 

- 24373 

2.2 

0.66 

-0.18 

6847.44 

In  i 

24373 

- 38972 

0.089 

0.063 

-1.20 

6900.13 

In  i 

24373 

- 38861 

0.044 

0.03  1 

-1.51 
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Wavelength  Spectrum  Energy  Levels 
A K 


gA 

108/sec 


gf  Log  gf 


2306.06  In  11  0 - 43349  0.032  0.0025  -2.60 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2010.65 

Ir  i 

0 

- 49719 

2.1 

0.13 

-0.89 

2022.35 

Ir  i 

2835 

- 52266 

3.2 

0.20 

-0.71 

2033.57 

Ir  i 

0 

- 49159 

3.8 

0.24 

-0.62 

2052.22 

Ir  i 

6324 

- 55036 

4.5 

0.29 

-0.54 

2060.64 

Ir  i 

7107 

- 55619 

4.1 

0.26 

-0.58 

2083.22 

Ir  i 

5785 

- 53772 

3.4 

0.22 

-0.65 

2085.74 

Ir  i 

7107 

- 55036 

3.3 

0.22 

-0.67 

2088.82 

Ir  i 

0 

- 47858 

5.6 

0.36 

-0.44 

2092.63 

Ir  i 

2835 

- 50606 

9.6 

0.63 

-0.20 

2112.68 

Ir  i 

6324 

- 53642 

3.4 

0.23 

-0.64 

2119.54 

Ir  i 

0 

- 47165 

0.74 

0.050 

-1.30 

2125.44 

Ir  i 

7107 

- 54141 

3.1 

0.21 

-0.68 

2127.52 

Ir  i 

2835 

- 49824 

1.6 

0.11 

-0.96 

2127.94 

Ir  i 

0 

- 46979 

2.1 

0.14 

-0.84 

2148.22 

Ir  i 

7107 

- 53642 

7.0 

0.48 

-0.32 

2150.54 

Ir  i 

4079 

- 50564 

3.0 

0.21 

-0.68 

2155.81 

Ir  i 

0 

- 46372 

1.5 

0.1 1 

-0.97 

2158.05 

Ir  i 

2835 

- 49159 

8.7 

0.61 

-0.21 

2162.88 

Ir  i 

0 

- 46220 

1.2 

0.083 

-1.08 

2175.24 

Ir  i 

0 

- 45957 

2.7 

0.19 

-0.72 

2178.17 

Ir  i 

0 

- 45896 

1.6 

0.11 

-0.95 

2191.64 

Ir  i 

2835 

- 48449 

1.0 

0.074 

-1.13 

2220.37 

Ir  i 

2835 

- 47858 

2.3 

0.17 

-0.77 

2253.38 

Ir  i 

7107 

- 51471 

10. 

0.76 

-0.12 

2255.10 

Ir  i 

2835 

- 47165 

4.3 

0.33 

-0.48 

2255.81 

Ir  i 

5785 

- 50101 

5.8 

0.44 

-0.35 

2258.51 

Ir  i 

9878 

- 54141 

2.6 

0.20 

-0.70 

2258.86 

Ir  i 

6324 

- 50580 

6.3 

0.48 

-0.32 

2264.61 

Ir  i 

2835 

- 46979 

1.9 

0.14 

-0.84 

2266.33 

Ir  i 

6324 

- 50434 

5.4 

0.42 

-0.38 

2268.90 

Ir  i 

10579 

- 54639 

9.6 

0.74 

-0.13 

2280.00 

Ir  i 

6324 

- 50170 

3.7 

0.29 

-0.54 

2281.91 

Ir  i 

9878 

- 53687 

6.2 

0.49 

—0.3 1 

2284.60 

Ir  i 

13940 

- 57698 

4.6 

0.36 

-0.45 

2295.08 

Ir  i 

5785 

- 49342 

1.9 

0.15 

-0.82 

2298.05 

Ir  i 

11831 

- 55333 

10. 

0.83 

-0.08 

2299.53 

Ir  I 

7107 

- 50580 

3.2 

0.26 

-0.59 

2300.50 

Ir  i 

6324 

- 49779 

5.6 

0.44 

-0.35 

2304.22 

Ir  i 

2835 

- 46220 

8.2 

0.65 

-0.19 

2305.47 

Ir  i 

5785 

- 49146 

2.5 

0.20 

-0.70 

2307.27 

Ir  i 

7107 

- 50434 

1.6 

0.13 

-0.90 

2308.93 

Ir  i 

6324 

- 49621 

6.1 

0.49 

-0.31 

2315.38 

Ir  i 

0 

- 43176 

0.65 

0.052 

-1.28 

2321.45 

Ir  i 

7107 

- 50170 

3.8 

0.31 

-0.51 

2321.58 

Ir  i 

2835 

- 45896 

1.4 

0.1  1 

-0.95 

2327.98 

Ir  i 

12218 

- 55161 

3.7 

0.30 

-0.52 

2333.30 

Ir  i 

5785 

- 48629 

4.0 

0.32 

-0.49 

2333.84 

Ir  i 

6324 

- 49159 

6.3 

0.51 

-0.29 

2334.50 

Ir  i 

6324 

- 49146 

5.0 

0.41 

-0.39 

2343.18 

Ir  i 

5785 

- 48449 

13. 

1.1 

0.03 
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Wavelength  Spectrum  Energy’  Levels 
A K 


2343.61 

Ir  i 

5785 

- 

48441 

2352.62 

Ir  i 

12218 

- 

547  1 1 

2355.00 

Ir  i 

9878 

— 

52327 

2358.16 

Ir  l 

4079 

- 

46472 

2360.73 

Ir  i 

9878 

— 

52224 

2363.04 

Ir  l 

6324 

— 

48629 

2372.77 

Ir  i 

0 

- 

42132 

2377.28 

Ir  i 

7107 

- 

49159 

2377.98 

Ir  i 

7107 

- 

49146 

2379.38 

Ir  i 

4079 

— 

46094 

2381.62 

Ir  l 

6324 

— 

48299 

2383.17 

Ir  l 

13088 

— 

55036 

2383.79 

Ir  l 

9878 

- 

51815 

2386.89 

Ir  i 

6324 

- 

48207 

2390.62 

Ir  i 

2835 

— 

44652 

2391.18 

Ir  l 

2835 

— 

44643 

2401.77 

Ir  l 

13088 

- 

547  1 1 

2407.59 

Ir  i 

7107 

- 

48629 

2409.37 

Ir  i 

4079 

- 

45571 

2410.17 

Ir  i 

13088 

— 

54566 

2410.73 

Ir  i 

12218 

— 

53687 

2413.31 

Ir  i 

4079 

- 

45503 

2415.86 

Ir  i 

5785 

- 

47165 

2418.1 1 

Ir  i 

7107 

- 

48449 

2424.32 

Ir  i 

10579 

— 

51815 

2424.66 

Ir  i 

9878 

— 

51108 

2424.89 

Ir  i 

5785 

- 

4701  1 

2424.99 

Ir  i 

6324 

- 

47549 

2425.66 

Ir  i 

6324 

- 

47537 

2426.78 

Ir  l 

5785 

— 

46979 

2427.61 

Ir  i 

4079 

— 

45259 

2431.24 

Ir  i 

0 

- 

41119 

2431.94 

Ir  i 

4079 

- 

45  1 86 

2432.36 

Ir  i 

7107 

- 

48207 

2432.58 

Ir  i 

13940 

— 

55036 

2435.14 

Ir  i 

13088 

— 

54141 

2436.42 

Ir  i 

13088 

— 

54119 

2445.34 

Ir  i 

6324 

- 

47206 

2447.49 

Ir  i 

17779 

— 

58625 

2447.76 

Ir  i 

6324 

— 

47165 

2448.23 

Ir  i 

5785 

_ 

46618 

2449.02 

Ir  i 

12952 

- 

53772 

2452.81 

Ir  i 

2835 

— 

43592 

2454.12 

Ir  i 

12952 

- 

53687 

2455.61 

Ir  i 

0 

— 

40711 

2455.87 

Ir  i 

4079 

— 

44785 

2457.03 

Ir  i 

5785 

— 

46472 

2457.23 

Ir  i 

13088 

— 

53772 

2462.36 

Ir  i 

13088 

— 

53687 

2463.03 

Ir  i 

12218 

— 

52807 

gA 

108/sec 

Log  gf 

6.0 

0.49 

-0.31 

2.6 

0.21 

-0.67 

11. 

0.90 

-0.05 

2.4 

0.20 

-0.70 

9.6 

0.80 

-0.10 

27. 

2.3 

0.36 

6.9 

0.59 

-0.23 

3.2 

0.27 

-0.57 

3.2 

0.27 

-0.57 

3.4 

0.29 

-0.53 

6.4 

0.55 

-0.26 

7.5 

0.64 

-0.19 

2.0 

0.17 

-0.76 

16. 

1.4 

0.13 

12. 

1.0 

0.02 

14. 

1.2 

0.09 

3.7 

0.32 

-0.50 

4.1 

0.35 

-0.45 

2.4 

0.21 

-0.68 

13. 

1.1 

0.06 

12. 

1.0 

0.01 

4.4 

0.39 

-0.41 

5.0 

0.44 

-0.36 

12. 

1.1 

0.04 

5.2 

0.45 

-0.34 

4.6 

0.41 

-0.39 

3.2 

0.29 

-0.54 

6.5 

0.57 

-0.24 

5.1 

0.45 

-0.35 

0.81 

0.071 

-1.15 

4.9 

0.43 

-0.36 

1.7 

0.15 

-0.83 

13. 

1.2 

0.07 

3.8 

0.33 

-0.48 

6.2 

0.55 

-0.26 

15. 

1.4 

0.14 

4.9 

0.44 

-0.36 

4.7 

0.42 

-0.37 

4.2 

0.37 

-0.43 

4.7 

0.42 

-0.38 

3.3 

0.30 

-0.52 

2.7 

0.24 

-0.62 

6.8 

0.61 

-0.21 

5.4 

0.48 

-0.32 

4.5 

0.40 

-0.39 

2.4 

0.22 

-0.67 

3.6 

0.32 

-0.49 

14. 

1.2 

0.09 

5.4 

0.49 

-0.31 

4.8 

0.44 

-0.36 

157 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2464.90 

Ir  i 

11831 

- 52388 

4.5 

0.41 

-0.38 

2465.09 

Ir  i 

13088 

- 53642 

8.0 

0.73 

-0.14 

2467.30 

Ir  i 

4079 

- 44597 

8.7 

0.79 

-0.10 

2475.12 

Ir  i 

0 

- 40390 

10. 

0.93 

-0.03 

2478.1  1 

Ir  i 

2835 

- 43176 

1.4 

0.13 

-0.89 

2479.16 

Ir  i 

13940 

- 54264 

2.9 

0.27 

-0.57 

2481.18 

Ir  i 

0 

- 40291 

6.2 

0.57 

-0.24 

2485.38 

Ir  i 

9878 

- 50101 

4.0 

0.37 

-0.43 

2486.37 

Ir  i 

18547 

- 58754 

4.3 

0.40 

-0.40 

2486.75 

Ir  i 

13940 

- 54141 

2.9 

0.27 

-0.58 

2489.20 

Ir  i 

16103 

- 56265 

3.5 

0.33 

-0.48 

2493.08 

Ir  i 

7107 

- 47206 

13. 

1.2 

0.09 

2496.27 

Ir  i 

6324 

- 46372 

3.5 

0.33 

-0.48 

2500.27 

Ir  i 

11831 

- 51815 

4.3 

0.40 

-0.40 

2502.63 

Ir  i 

9878 

- 49824 

9.2 

0.86 

-0.06 

2502.98 

Ir  i 

0 

- 39940 

11. 

1.1 

0.03 

2504.37 

Ir  i 

17779 

- 57697 

16. 

1.5 

0.18 

2505.74 

Ir  i 

6324 

- 46220 

2.0 

0.19 

-0.71 

2506.60 

Ir  i 

12506 

- 52388 

4.6 

0.44 

-0.36 

2507.63 

Ir  i 

10579 

- 50445 

5.1 

0.49 

-0.31 

2508.35 

Ir  i 

12952 

- 52807 

4.9 

0.46 

-0.34 

2509.71 

Ir  i 

12218 

- 52052 

8.8 

0.83 

-0.08 

251 1.94 

Ir  i 

12506 

- 52304 

9.2 

0.87 

-0.06 

2513.71 

Ir  i 

6324 

- 46094 

3.3 

0.31 

-0.50 

2515.36 

Ir  i 

9878 

- 49621 

4.4 

0.42 

-0.37 

2525.05 

Ir  i 

10579 

- 50170 

6.6 

0.63 

-0.20 

2526.77 

Ir  i 

19061 

- 58625 

4.3 

0.41 

-0.38 

2532.20 

Ir  i 

18547 

- 58027 

5.2 

0.50 

-0.30 

2532.52 

Ir  i 

5785 

- 45259 

1.5 

0. 1 5 

-0.83 

2533.13 

Ir  [ 

9878 

- 49342 

34. 

3.3 

0.51 

2534.46 

Ir  i 

2835 

- 42279 

6.1 

0.59 

-0.23 

2537.22 

Ir  i 

5785 

- 45186 

7.0 

0.68 

-0.17 

2537.68 

Ir  i 

16103 

- 55497 

13. 

1.3 

0.1  1 

2538.88 

Ir  i 

12952 

- 52327 

2.3 

0.22 

-0.65 

2540.40 

Ir  i 

12952 

- 52304 

2.3 

0.22 

-0.65 

2541.48 

Ir  i 

11831 

- 51166 

4.9 

0.47 

-0.32 

2542.02 

Ir  i 

5785 

- 45112 

6.9 

0.67 

-0.17 

2543.97 

Ir  i 

2835 

-42132 

40. 

3.9 

0.59 

2545.54 

Ir  i 

12952 

- 52224 

8.0 

0.78 

-0.1 1 

2546.03 

Ir  i 

7107 

- 46372 

14. 

1.3 

0. 1 3 

2547.20 

Ir  i 

6324 

- 45571 

1.7 

0.16 

-0.78 

2547.69 

Ir  i 

13088 

- 52327 

7.0 

0.68 

-0.17 

2551.40 

Ir  i 

12952 

- 52134 

1 1. 

1.1 

0.05 

2554.40 

Ir  i 

13088 

— 52224 

10. 

1.0 

0.0 1 

2555.35 

Ir  i 

4079 

- 43202 

1.4 

0.14 

-0.85 

2555.88 

Ir  i 

7107 

- 46220 

2.8 

0.27 

-0.56 

2563.28 

Ir  i 

5785 

- 44785 

1.6 

0.16 

-0.81 

2564.18 

Ir  i 

7107 

- 46094 

15. 

1.5 

0.17 

2569.88 

Ir  i 

12952 

- 51852 

1 1. 

1.1 

0.04 

2570.62 

Ir  i 

12218 

-511 08 

4.9 

0.49 

-0.31 

158 


Wavelength  Spectrum  Energy  Levels 
A K 


2572.07 

Ir  i 

10579 

- 

49446 

2572.37 

Ir  i 

12952 

- 

51815 

2572.70 

Ir  i 

5785 

- 

44643 

2577.26 

Ir  i 

7107 

- 

45896 

2578.71 

Ir  i 

16565 

— 

2578.91 

Ir  i 

13088 

— 

51852 

2583.18 

Ir  i 

18547 

- 

57248 

2592.06 

Ir  i 

0 

- 

38568 

2599.04 

Ir  l 

7107 

- 

45571 

2602.04 

Ir  i 

16565 

— 

54985 

2604.55 

Ir  i 

13088 

— 

51471 

2607.52 

Ir  i 

1 3088 

- 

51427 

2608.25 

Ir  i 

6324 

- 

44652 

261  1.30 

Ir  i 

2835 

- 

41  119 

2612.04 

Ir  i 

6324 

— 

44597 

2614.98 

Ir  i 

0 

— 

38230 

2615.88 

Ir  i 

16103 

- 

54320 

2617.78 

Ir  i 

4079 

- 

42268 

2619.88 

Ir  i 

0 

- 

38158 

2625.32 

Ir  i 

7107 

— 

45  1 86 

2625.67 

Ir  i 

16565 

— 

54639 

2626.76 

Ir  l 

12506 

- 

50564 

2628.20 

Ir  i 

16103 

- 

54141 

2629.41 

Ir  i 

13088 

- 

51108 

2634.17 

Ir  i 

12218 

— 

50170 

2635.27 

Ir  i 

4079 

— 

42014 

2638.97 

Ir  i 

12218 

- 

50101 

2639.42 

Ir  i 

2835 

- 

40711 

2639.71 

Ir  i 

0 

- 

37872 

2640.38 

Ir  i 

10579 

— 

48441 

2644.19 

Ir  i 

5785 

— 

43592 

2653.76 

Ir  i 

9878 

- 

47549 

2653.95 

Ir  i 

16103 

- 

53772 

2656.81 

Ir  i 

10579 

- 

48207 

2657.71 

Ir  i 

1 1831 

— 

49446 

2661.98 

Ir  i 

2835 

— 

40390 

2662.63 

Ir  i 

7107 

- 

44652 

2663.31 

Ir  i 

7107 

- 

44643 

2664.79 

Ir  i 

0 

- 

37515 

2668.99 

Ir  i 

2835 

— 

40291 

2669.46 

Ir  i 

16103 

— 

2669.91 

Ir  i 

4079 

— 

41522 

2671.84 

Ir  i 

5785 

- 

43201 

2673.61 

Ir  i 

5785 

- 

43176 

2676.83 

Ir  i 

13088 

— 

50434 

2679.06 

Ir  i 

11831 

— 

49146 

2681.10 

Ir  i 

5785 

— 

43072 

2682.46 

Ir  i 

6324 

- 

43592 

2684.04 

Ir  i 

10579 

— 

47825 

2691.06 

Ir  l 

12952 

— 

50101 

gA 

108/sec 

gf 

Loggf 

2.6 

0.25 

-0.59 

3.8 

0.38 

-0.42 

2.4 

0.24 

-0.62 

1 1. 

1.1 

0.05 

8.4 

0.84 

-0.08 

3.9 

0.38 

-0.41 

3.6 

0.36 

-0.44 

1.4 

0.14 

-0.84 

10. 

1.0 

0.02 

11. 

1.2 

0.07 

9.5 

0.96 

-0.02 

9.4 

0.96 

-0.02 

7.6 

0.77 

-0.1 1 

7.0 

0.71 

-0.15 

0.77 

0.078 

-1.11 

0.36 

0.037 

-1.43 

5.4 

0.55 

-0.26 

1.8 

0.19 

-0.73 

0.36 

0.037 

-1.43 

3.1 

0.32 

-0.49 

3.2 

0.33 

-0.48 

4.6 

0.47 

-0.32 

3.8 

0.39 

-0.41 

2.0 

0.21 

-0.68 

29. 

3.0 

0.48 

0.85 

0.089 

-1.05 

1.4 

0.14 

-0.85 

0.89 

0.093 

-1.03 

5.6 

0.59 

-0.23 

1.5 

0.16 

-0.79 

1.7 

0.18 

-0.76 

4.0 

0.43 

-0.37 

5.1 

0.54 

-0.27 

2.9 

0.31 

-0.51 

1.2 

0.13 

-0.89 

8.9 

0.94 

-0.03 

5.9 

0.63 

-0.20 

1.4 

0.14 

-0.84 

6.1 

0.65 

-0.19 

0.66 

0.071 

-1.15 

5.7 

0.61 

-0.21 

3.6 

0.38 

-0.42 

5.7 

0.61 

-0.21 

3.6 

0.39 

-0.41 

8.2 

0.88 

-0.05 

5.0 

0.54 

-0.27 

0.58 

0.063 

-1.20 

0.34 

0.037 

-1.44 

4.4 

0.47 

-0.33 

3.5 

0.38 

-0.42 
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Wavelength  Spectrum  Energy  Levels 
A K 


2692.34 

Ir  i 

4079 

- 41210 

2692.88 

Ir  i 

12218 

- 49342 

2693.49 

Ir  i 

17779 

- 54895 

2694.23 

Ir  i 

2835 

- 39940 

2704.03 

Ir  i 

2835 

- 39806 

2704.93 

Ir  i 

10579 

- 47537 

2706.88 

Ir  i 

17779 

- 54711 

2712.74 

Ir  i 

6324 

- 43176 

2720.45 

Ir  i 

6324 

- 43072 

2723.76 

Ir  i 

16103 

- 52807 

2729.56 

Ir  i 

10579 

- 47204 

2730.71 

Ir  i 

11831 

- 48441 

2732.67 

Ir  i 

12218 

- 48802 

2739.32 

Ir  i 

13940 

- 50434 

2740.00 

• Ir  i 

7107 

- 43592 

2740.18 

Ir  i 

5785 

- 42268 

2744.00 

Ir  i 

10579 

- 47011 

2747.51 

Ir  i 

19593 

- 55979 

2749.32 

Ir  i 

17779 

- 54141 

2758.23 

Ir  i 

5785 

- 42029 

2759.32 

Ir  i 

12218 

- 48449 

2759.91 

Ir  i 

12218 

- 48441 

2767.65 

Ir  i 

16103 

- 52224 

2771.61 

Ir  i 

7107 

- 43176 

2772.46 

Ir  i 

13088 

- 49146 

2774.58 

Ir  i 

16103 

- 52134 

2775.55 

Ir  i 

9878 

- 45896 

2777.43 

Ir  i 

11831 

- 47825 

2781.29 

Ir  i 

6324 

- 42268 

2785.22 

Ir  i 

10579 

- 46472 

2796.46 

Ir  i 

16103 

- 51852 

2797.35 

Ir  i 

5785 

- 41522 

2797.70 

Ir  i 

2835 

- 38568 

2798.18 

Ir  i 

4079 

- 39806 

2799.74 

Ir  i 

16681 

- 52388 

2800.82 

Ir  i 

9878 

- 45571 

2812.80 

Ir  i 

13088 

- 48629 

2823.18 

Ir  i 

0 

- 35411 

2824.45 

Ir  i 

2835 

- 38230 

2830.17 

Ir  i 

2835 

- 38158 

2830.51 

Ir  i 

12218 

- 47538 

2831.36 

Ir  i 

9878 

- 45186 

2835.66 

Ir  i 

12952 

- 48206 

2836.40 

Ir  i 

4079 

- 39324 

2837.33 

Ir  i 

9878 

- 45112 

2839.16 

Ir  i 

13088 

- 48299 

2840.22 

Ir  i 

6324 

- 41522 

2842.28 

Ir  i 

7107 

- 42279 

2849.72 

Ir  i 

0 

- 35081 

2855.82 

Ir  i 

18547 

- 53553 

gA 

108/sec 

gf 

Log  gf 

1.7 

0.19 

-0.72 

1.5 

0.16 

-0.79 

3.4 

0.37 

-0.44 

13. 

1.5 

0.16 

0.47 

0.051 

-1.29 

1.5 

0.17 

-0.77 

3.3 

0.36 

-0.44 

1.8 

0.20 

-0.70 

0.74 

0.082 

-1.08 

3.3 

0.37 

-0.43 

1.4 

0.16 

-0.79 

2.5 

0.28 

-0.55 

3.4 

0.38 

-0.42 

2.3 

0.26 

-0.58 

0.43 

0.049 

-1.31 

0.30 

0.034 

-1.47 

4.6 

0.52 

-0.29 

3.8 

0.43 

-0.37 

3.2 

0.36 

-0.45 

0.67 

0.077 

-1.12 

3.2 

0.37 

-0.44 

2.6 

0.29 

-0.53 

2.5 

0.29 

-0.54 

0.93 

0.1 1 

-0.97 

18. 

2.1 

0.31 

2.5 

0.29 

-0.54 

6.0 

0.70 

-0.16 

3.4 

0.39 

-0.41 

4.6 

0.53 

-0.27 

9.7 

1.1 

0.05 

7.2 

0.84 

-0.08 

3.9 

0.46 

-0.33 

5.1 

0.60 

-0.22 

1.7 

0.20 

-0.70 

3.9 

0.46 

-0.34 

9.3 

1.1 

0.04 

2.0 

0.24 

-0.62 

0.89 

0.1  1 

-0.97 

3.5 

0.42 

-0.37 

0.19 

0.023 

-1.63 

2.2 

0.26 

-0.59 

0.84 

0.10 

-1.00 

5.0 

0.61 

-0.22 

3.2 

0.39 

-0.41 

3.3 

0.40 

-0.40 

51. 

6.2 

0.79 

6.0 

0.73 

-0.14 

1.5 

0.18 

-0.74 

4.6 

0.56 

-0.25 

4.6 

0.56 

-0.25 
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Wavelength  Spectrum  Energy  Levels 

A K 


2860.66 

Ir  i 

12218 

- 

47165 

2863.84 

Ir  i 

9S~S 

- 

44786 

2866.69 

Ir  i 

12952 

- 

47825 

2867.63 

Ir  l 

16565 

- 

51427 

2869.70 

Ir  i 

10579 

— 

45415 

2875.60 

Ir  i 

9878 

— 

44643 

2875.98 

Ir  l 

12218 

- 

46979 

2877.68 

Ir  i 

5785 

- 

40525 

2879.41 

Ir  i 

9878 

- 

44597 

2881.16 

Ir  i 

12506 

— 

47204 

2882.64 

Ir  i 

2835 

— 

37515 

2897.15 

Ir  l 

5785 

- 

40291 

2899.63 

Ir  i 

16103 

- 

50580 

2900.39 

Ir  i 

1 9593 

— 

54061 

2901.95 

Ir  i 

13088 

— 

47538 

2904.80 

Ir  i 

7107 

— 

41522 

2905.64 

Ir  i 

4079 

- 

38485 

2907.24 

Ir  i 

6324 

- 

40711 

2909.56 

Ir  l 

13940 

- 

48299 

2916.36 

Ir  i 

4079 

— 

38358 

2918.57 

Ir  i 

12218 

— 

46472 

2924.79 

Ir  i 

0 

- 

34180 

2930.63 

Ir  i 

12506 

- 

46618 

2934.64 

Ir  t 

6324 

- 

40390 

2936.68 

Ir  i 

4079 

— 

38121 

2938.47 

Ir  i 

5785 

— 

39806 

2939.27 

Ir  i 

7107 

- 

41 119 

2940.54 

Ir  i 

16103 

- 

50101 

2941.08 

Ir  i 

10579 

- 

44570 

2943.15 

Ir  i 

6324 

— 

40291 

2946.97 

Ir  i 

13088 

— 

4701 1 

2949.76 

Ir  i 

13088 

- 

46979 

2951.22 

Ir  i 

0 

— 

33874 

2962.99 

Ir  t 

11831 

- 

45571 

2965.20 

Ir  i 

9878 

— 

43592 

2968.49 

Ir  i 

12218 

— 

45896 

2974.10 

Ir  i 

4079 

— 

37693 

2974.95 

Ir  i 

16565 

— 

50170 

2980.65 

Ir  i 

5785 

- 

39324 

2985.80 

Ir  i 

6324 

— 

39806 

2990.62 

Ir  i 

11831 

— 

45259 

2996.08 

Ir  i 

4079 

— 

37446 

2997.19 

Ir  i 

11831 

- 

45186 

2997.41 

Ir  i 

12218 

— 

45571 

3002.25 

Ir  i 

9878 

— 

43176 

3003.63 

Ir  i 

7107 

— 

40390 

3005.21 

Ir  i 

13940 

- 

47206 

3009.90 

Ir  i 

16565 

— 

49779 

3011.69 

Ir  i 

9878 

- 

43072 

3016.43 

Ir  i 

12952 

- 

46094 

gA 

108/sec 

gf 

Log  gf 

1.5 

0.18 

-0.74 

2.0 

0.25 

-0.60 

2.3 

0.29 

-0.54 

2.9 

0.35 

-0.45 

1.8 

0.22 

-0.65 

6.8 

0.85 

-0.07 

13. 

1.7 

0.22 

1.5 

0.19 

-0.72 

2.4 

0.30 

-0.52 

2.0 

0.25 

-0.60 

2.0 

0.25 

-0.61 

3.5 

0.44 

-0.36 

6.1 

0.77 

-0.1  ! 

4.1 

0.52 

-0.28 

10. 

1.3 

0.12 

1.9 

0.25 

-0.61 

0.13 

0.017 

-1.78 

1.2 

0.15 

-0.81 

3.3 

0.42 

-0.38 

1.3 

0.17 

-0.77 

7.2 

0.92 

-0.03 

4.2 

0.53 

-0.27 

2.7 

0.34 

-0.46 

6.8 

0.87 

-0.06 

2.6 

0.33 

-0.48 

1.1 

0.15 

-0.83 

1.3 

0.17 

-0.78 

9.5 

1.2 

0.09 

0.73 

0.095 

-1.02 

15. 

1.9 

0.28 

8.4 

1.1 

0.04 

7.3 

0.96 

-0.02 

1.0 

0.13 

-0.87 

3.6 

0.47 

-0.32 

0.66 

0.086 

-1.06 

0.90 

0.12 

-0.93 

0.071 

0.0094 

-2.03 

15. 

1.9 

0.29 

1.8 

0.24 

-0.62 

0.71 

0.095 

-1.02 

4.2 

0.57 

-0.25 

0.73 

0.099 

-1.00 

1.5 

0.20 

-0.70 

4.3 

0.58 

-0.24 

2.7 

0.36 

-0.44 

3.4 

0.46 

-0.34 

3.2 

0.43 

-0.37 

2.7 

0.37 

-0.43 

2.0 

0.27 

-0.57 

3.6 

0.49 

-0.31 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3017.31 

Ir  i 

13088 

- 46221 

8.2 

1.1 

0.05 

3019.23 

Ir  i 

26307 

- 59419 

27. 

3.7 

0.57 

3020.01 

Ir  i 

26307 

- 59410 

16. 

2.2 

0.35 

3022.41 

Ir  i 

26307 

- 59384 

16. 

2.2 

0.35 

3025.82 

Ir  i 

13940 

- 46979 

4.0 

0.55 

-0.26 

3029.36 

Ir  i 

6324 

- 39324 

1.6 

0.22 

-0.66 

3032.41 

Ir  i 

12218 

- 45186 

1.5 

0.21 

-0.68 

3033.62 

Ir  i 

11831 

- 44786 

0.80 

0.1 1 

-0.95 

3037.75 

Ir  i 

12506 

- 45415 

2.2 

0.31 

-0.51 

3039.26 

Ir  i 

12218 

- 45112 

7.1 

0.98 

-0.01 

3040.47 

Ir  i 

18547 

- 51427 

4.9 

0.68 

-0.17 

3047.16 

Ir  i 

13088 

- 45896 

8.1 

1.1 

0.05 

3049.44 

Ir  i 

5785 

- 38568 

1.0 

0.14 

-0.84 

3052.16 

Ir  i 

19061 

- 51815 

3.9 

0.54 

-0.26 

3053.60 

Ir  i 

11831 

- 44570 

1.5 

0.21 

-0.67 

3057.28 

Ir  i 

7107 

- 39806 

1.5 

0.20 

-0.69 

3061.41 

Ir  i 

17779 

- 50434 

5.2 

0.73 

-0. 1 3 

3064.51 

Ir  i 

10579 

- 43201 

0.69 

0.098 

-1.01 

3068.89 

Ir  i 

2835 

- 3541 1 

3.1 

0.44 

-0.36 

3069.09 

Ir  i 

5785 

- 38358 

0.84 

0.12 

-0.93 

3069.71 

Ir  i 

12218 

- 44785 

5.2 

0.73 

-0.14 

3076.69 

Ir  i 

10579 

- 43072 

2.9 

0.40 

-0.39 

3083.22 

Ir  i 

12218 

- 44643 

8.4 

1.2 

0.08 

3086.44 

Ir  i 

9878 

- 42268 

3.2 

0.46 

-0.34 

3088.04 

Ir  l 

5785 

- 38158 

1.6 

0.23 

-0.64 

3094.01 

Ir  i 

4079 

- 36390 

0.18 

0.026 

-1.59 

3100.29 

Ir  i 

2835 

- 35081 

0.89 

0. 1 3 

-0.89 

3 1 00.45 

Ir  i 

6324 

- 38568 

2.4 

0.34 

-0.47 

31 14.05 

Ir  i 

16103 

- 48206 

4.1 

0.60 

-0.22 

31 14.55 

Ir  i 

13088 

- 45186 

2.8 

0.40 

-0.39 

3120.76 

Ir  i 

6324 

- 38358 

1.5 

0.22 

-0.65 

3121.78 

Ir  l 

13088 

- 45112 

6.1 

0.88 

-0.05 

3122.38 

Ir  i 

13940 

- 45957 

3.5 

0.51 

-0.30 

3128.39 

Ir  i 

13940 

- 45896 

2.6 

0.39 

-0.41 

3133.09 

Ir  i 

5785 

- 37693 

0.26 

0.039 

-1.41 

3133.32 

Ir  i 

6324 

- 38230 

15. 

2.2 

0.34 

3140.41 

II  i 

12952 

- 44786 

1.9 

0.29 

-0.54 

3145.07 

Ir  i 

28452 

- 60239 

21. 

3.1 

0.49 

3150.61 

Ir  i 

5785 

- 37515 

0.68 

0. 1 0 

-0.99 

3154.55 

Ir  i 

12952 

- 44643 

1.9 

0.28 

-0.55 

3154.74 

Ir  i 

10579 

- 42268 

2.6 

0.39 

-0.41 

3159.15 

Ir  i 

12952 

- 44597 

5.0 

0.75 

-0.12 

3168.18 

Ir  i 

13088 

- 44643 

3.8 

0.57 

-0.25 

3168.88 

Ir  i 

6324 

- 37872 

1.9 

0.29 

-0.54 

3177.58 

Ir  i 

7107 

- 38568 

1.8 

0.27 

-0.58 

3180.35 

Ir  i 

16103 

- 47538 

10. 

1.6 

0.19 

3198.92 

Ir  i 

7107 

- 38358 

1.7 

0.25 

-0.59 

3212.12 

Ir  i 

7107 

- 38230 

2.7 

0.41 

-0.38 

3213.55 

Ir  i 

19061 

- 50170 

7.3 

1.1 

0.06 

3218.46 

Ir  i 

16103 

- 47165 

3.9 

0.61 

-0.22 
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Wavelength 

A 

Spectrum 

Energy  Levels 
K 

gA 

1 08/sec 

gf 

Log  gf 

3219.51 

Ir  i 

7107 

— 

38158 

1.6 

0.25 

-0.61 

3220.78 

Ir  i 

2835 

- 

33874 

6.6 

1.0 

0.01 

3221.28 

Ir  l 

28452 

- 

59487 

29. 

4.5 

0.65 

3229.28 

Ir  i 

12218 

- 

43176 

5.4 

0.85 

-0.07 

3230.76 

Ir  i 

10579 

— 

41522 

1.1 

0.18 

-0.75 

3232.00 

Ir  i 

28452 

— 

59384 

17. 

2.7 

0.43 

3241.52 

Ir  i 

4079 

- 

34920 

0.82 

0. 1 3 

-0.89 

3254.40 

Ir  i 

1 906 1 

- 

49779 

7.9 

1.3 

0. 1 0 

3262.01 

Ir  i 

9878 

- 

40525 

1.7 

0.28 

-0.56 

3266.44 

Ir  i 

5785 

— 

36390 

1.0 

0.16 

-0.78 

3277.28 

Ir  i 

1 3088 

— 

43592 

3.3 

0.53 

-0.27 

3287.06 

Ir  i 

9878 

- 

40291 

0.49 

0.080 

-1.10 

3287.59 

Ir  i 

7107 

- 

37515 

0.37 

0.061 

-1.22 

3310.52 

Ir  i 

11831 

- 

42029 

~t  ■> 

0.35 

-0.45 

3312.13 

Ir  l 

11831 

— 

42014 

1.1 

0.18 

-0.75 

3322.60 

Ir  i 

1 3088 

— 

43176 

3.7 

0.62 

-0.21 

3322.87 

Ir  i 

1 9060 

- 

49147 

7.2 

1.2 

0.07 

3334.16 

Ir  i 

13088 

- 

43072 

2.4 

0.39 

-0.40 

3338.37 

Ir  i 

10579 

- 

40525 

0.53 

0.089 

-1.05 

3368.48 

Ir  i 

2835 

— 

32513 

0.51 

0.087 

-1.06 

3419.42 

Ir  i 

13940 

— 

43  1 76 

1.2 

0.20 

-0.69 

3437.02 

Ir  i 

6324 

- 

3541  1 

1.4 

0.25 

-0.60 

3437.50 

Ir  i 

16103 

- 

45  1 86 

3.4 

0.60 

-0.22 

3448.97 

Ir  i 

4079 

- 

33065 

0.45 

0.080 

-1.10 

3476.46 

Ir  i 

6324 

— 

35081 

0.16 

0.029 

-1.54 

3477.77 

Ir  i 

10579 

_ 

39325 

0.40 

0.072 

-1.14 

3484.48 

Ir  i 

9878 

- 

38568 

0.43 

0.078 

-1.1  1 

3513.64 

Ir  i 

0 

- 

28452 

0.99 

0.18 

-0.74 

3515.95 

Ir  i 

7107 

- 

35540 

0.50 

0.093 

-1.03 

3522.03 

Ir  l 

4079 

— 

32464 

0.39 

0.072 

-1.14 

3557.17 

Ir  i 

16681 

_ 

44785 

5.0 

0.95 

-0.02 

3558.99 

Ir  i 

5785 

- 

33874 

0.46 

0.088 

-1.06 

3568.00 

Ir  i 

12506 

- 

40525 

0.57 

0.1 1 

-0.96 

3573.72 

Ir  i 

7107 

- 

35081 

2.5 

0.47 

-0.33 

3594.39 

Ir  i 

7107 

— 

34920 

0.63 

0.12 

-0.91 

3609.77 

Ir  i 

2835 

— 

30530 

0.13 

0.025 

-1.61 

3617.21 

Ir  i 

9878 

- 

37515 

0.78 

0.15 

-0.81 

3625.71 

Ir  i 

12952 

- 

40525 

0.77 

0.15 

-0.82 

3626.29 

Ir  i 

9878 

— 

37446 

0.65 

0.13 

-0.89 

3628.67 

Ir  i 

6324 

— 

33874 

0.96 

0.19 

-0.72 

3636.20 

Ir  i 

11831 

— 

39324 

1.5 

0.30 

-0.52 

3661.71 

Ir  i 

13088 

— 

40390 

2.8 

0.57 

-0.25 

3664.62 

Ir  i 

5785 

— 

33065 

0.36 

0.072 

-1.14 

3674.98 

Ir  i 

13088 

- 

40291 

2.9 

0.59 

-0.23 

3687.08 

Ir  i 

10579 

— 

37693 

0.88 

0.18 

-0.75 

3698.10 

Ir  i 

19060 

— 

46094 

3.9 

0.80 

-0.10 

3725.38 

Ir  l 

19060 

— 

45896 

6.3 

1.3 

0.12 

3738.53 

Ir  i 

6324 

— 

33065 

0.17 

0.036 

-1.45 

3747.20 

Ir  i 

5785 

— 

32464 

0.56 

0.12 

-0.93 

3750.40 

Ir  i 

32831 

- 

59487 

14. 

2.8 

0.45 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3753.32 

Ir  i 

16565  - 43201 

0.85 

0.18 

-0.75 

3768.68 

Ir  i 

11831  - 38358 

0.38 

0.081 

-1.09 

3770.73 

Ir  i 

9878  - 36390 

0.16 

0.033 

-1.48 

3793.79 

Ir  i 

13940  - 40291 

1.1 

0.24 

-0.61 

3794.06 

Ir  i 

12218  - 38568 

0.20 

0.044 

-1.36 

3800.12 

Ir  i 

0 - 26308 

0.59 

0.13 

-0.90 

3817.24 

Ir  i 

6324  - 32513 

0.25 

0.056 

-1.26 

3865.64 

Ir  i 

11831  - 37693 

0.83 

0.19 

-0.73 

3902.51 

Ir  i 

2835  - 28452 

0.17 

0.039 

-1.41 

3902.66 

Ir  i 

12952  - 38568 

0.60 

0.14 

-0.87 

3915.38 

Ir  i 

9878  - 35411 

1.2 

0.28 

-0.55 

3934.84 

Ir  i 

7107  - 32513 

0.48 

0.11 

-0.95 

3946.27 

Ir  i 

16681  - 42014 

2.1 

0.48 

-0.31 

3951.95 

Ir  i 

12218  - 37515 

0.31 

0.074 

-1.13 

3952.62 

Ir  i 

17779  - 43072 

0.75 

0.18 

-0.75 

3962.78 

Ir  i 

12218  - 37446 

0.15 

0.036 

-1.44 

3966.09 

Ir  i 

12952  — 38158 

0.22 

0.051 

-1.29 

3976.31 

Ir  i 

13088  - 38230 

3.6 

0.85 

-0.07 

3992.12 

Ir  i 

9878  - 34920 

1.1 

0.26 

-0.58 

4020.03 

Ir  i 

26307  - 51176 

31. 

7.5 

0.88 

4033.76 

Ir  i 

13088  - 37872 

1.9 

0.47 

-0.33 

4040.08 

Ir  i 

5785  - 30530 

0.090 

0.022 

-1.66 

4069.92 

Ir  i 

12952  - 37515 

1.9 

0.46 

-0.34 

4070.68 

Ir  i 

11831  - 36390 

0.54 

0.13 

-0.87 

4092.61 

Ir  i 

13088  - 37515 

0.51 

0.13 

-0.89 

4115.78 

Ir  i 

13940  - 38230 

0.86 

0.22 

-0.66 

4127.92 

Ir  i 

13940  - 38158 

0.14 

0.036 

-1.44 

4155.70 

Ir  I 

28452  - 52509 

5.8 

1.5 

0.18 

4166.04 

Ir  i 

9878  - 33874 

0.027 

0.0071 

-2.15 

4172.56 

Ir  i 

16565  - 40525 

1.1 

0.29 

-0.54 

4182.47 

Ir  i 

32513  - 56416 

12. 

3.2 

0.50 

4183.21 

Ir  i 

38230  - 62128 

6.9 

1.8 

0.26 

4185.66 

Ir  i 

12506  - 36390 

0.069 

0.018 

-1.74 

4197.54 

Ir  i 

11831  - 35648 

0.070 

0.019 

-1.73 

4217.76 

Ir  i 

16103  - 39806 

0.27 

0.073 

-1.14 

4220.80 

Ir  i 

26365  - 50050 

1.9 

0.50 

-0.30 

4259.11 

Ir  i 

2835  - 26308 

0.016 

0.0045 

-2.35 

4265.30 

Ir  i 

12952  - 36390 

0.1 1 

0.029 

-1.54 

4268.10 

Ir  i 

7107  - 30530 

0.19 

0.052 

-1.29 

4286.62 

Ir  i 

12218  - 35540 

0.070 

0.019 

-1.72 

4301.60 

Ir  i 

16565  - 39806 

0.75 

0.21 

-0.68 

4310.59 

Ir  i 

12218  - 35411 

0.16 

0.045 

-1.34 

431 1.50 

Ir  i 

9878  - 33065 

0.34 

0.093 

-1.03 

4351.30 

Ir  i 

18547  - 41522 

0.31 

0.087 

-1.06 

4352.56 

Ir  i 

19061  - 42029 

0.35 

0.10 

-1.00 

4392.59 

Ir  i 

16565  - 39325 

0.17 

0.048 

-1.32 

4399.47 

Ir  i 

16565  - 39289 

1.5 

0.43 

-0.37 

4403.78 

Ir  i 

12218  - 34920 

0.17 

0.049 

-1.31 

4426.27 

Ir  i 

9878  - 32464 

0.15 

0.043 

-1.37 

4450.18 

Ir  i 

16103  - 38568 

0.1 1 

0.032 

-1.49 
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Wavelength  Spectrum  Energy  Levels 
A K 


4478.48 

Ir  l 

13088 

- 3541 1 

4495.35 

Ir  i 

33065 

- 55304 

4496.03 

Ir  i 

34180 

- 56416 

4545.68 

Ir  i 

13088 

- 35081 

4548.48 

Ir  l 

30530 

- 52509 

4550.78 

Ir  i 

12952 

- 34920 

4568.09 

Ir  l 

10579 

- 32464 

4570.02 

Ir  i 

23310 

- 45186 

4604.48 

Ir  i 

35081 

- 56793 

4616.39 

Ir  i 

12218 

- 33874 

4656.18 

Ir  i 

13940 

- 35411 

4668.99 

Ir  i 

16103 

- 37515 

4708.88 

Ir  i 

19060 

- 40291 

4728.86 

Ir  i 

13940 

- 35081 

4731.86 

Ir  i 

16565 

- 37693 

4756.46 

Ir  i 

33874 

- 54893 

4757.96 

Ir  i 

16681 

- 37693 

4778.16 

Ir  i 

12952 

- 33874 

4795.67 

Ir  i 

12218 

- 33065 

4807.14 

Ir  i 

19593 

- 40390 

4809.47 

Ir  i 

13088 

- 33874 

4840.77 

Ir  i 

9878 

- 30530 

4845.38 

Ir  i 

11831 

- 32464 

4938.09 

Ir  i 

12218 

- 32464 

4970.48 

Ir  i 

12952 

- 33065 

4999.74 

Ir  i 

32513 

- 52509 

5002.74 

Ir  i 

6324 

- 26308 

5009.17 

Ir  i 

12506 

- 32464 

5014.98 

Ir  i 

13940 

- 33874 

5046.06 

Ir  i 

35081 

- 54893 

5123.66 

Ir  i 

12952 

- 32464 

5177.95 

Ir  i 

16103 

- 35411 

5238.92 

Ir  i 

16565 

- 35648 

5340.74 

Ir  i 

23310 

- 42029 

5364.32 

Ir  i 

19593 

- 38230 

5449.50 

Ir  i 

32831 

- 51176 

5454.50 

Ir  i 

34180 

- 52509 

5469.40 

Ir  i 

19593 

- 37872 

5620.04 

Ir  i 

37515 

- 55304 

5625.55 

Ir  i 

16103 

- 33874 

5828.55 

Ir  i 

38230 

- 55382 

5882.30 

Ir  i 

34180 

- 51176 

5887.36 

Ir  i 

23310 

- 40291 

5894.06 

Ir  i 

16103 

- 33065 

6026.10 

Ir  i 

13940 

- 30530 

6067.83 

Ir  i 

39940 

-.56416 

6110.67 

Ir  i 

16103 

- 32464 

6288.28 

Ir  i 

16565 

- 32464 

6334.44 

Ir  i 

16681 

- 32464 

6624.73 

Ir  i 

40291 

- 55382 

gA 

1 ()8/sec 

gf 

Log  gf 

0.17 

0.051 

-1.29 

5.3 

1.6 

0.20 

3.9 

1.2 

0.07 

0.16 

0.048 

-1.32 

7.5 

2.3 

0.37 

0.035 

0.01 1 

-1.97 

0.050 

0.016 

-1.81 

0.90 

0.28 

-0.55 

6.8 

2.2 

0.34 

0.13 

0.042 

-1.38 

0.073 

0.024 

-1.62 

0.085 

0.028 

-1.56 

0.23 

0.078 

-1.11 

0.14 

0.045 

-1.34 

0.1 1 

0.038 

-1.42 

7.4 

2.5 

0.40 

0.068 

0.023 

-1.63 

0.12 

0.040 

-1.40 

0.047 

0.016 

-1.79 

0.12 

0.043 

-1.37 

0.039 

0.014 

-1.87 

0.0077 

0.0027 

-2.57 

0.021 

0.0075 

-2.13 

0.068 

0.025 

-1.61 

0.040 

0.015 

-1.83 

4.7 

1.8 

0.25 

0.0048 

0.0018 

-2.74 

0.019 

0.0072 

-2.14 

0.051 

0.019 

-1.72 

4.4 

1.7 

0.23 

0.035 

0.014 

-1.86 

0.052 

0.021 

-1.68 

0.063 

0.026 

-1.58 

0.22 

0.093 

-1.03 

0.22 

0.097 

-1.01 

13. 

5.6 

0.75 

6.4 

2.9 

0.46 

0.041 

0.019 

-1.73 

2.9 

1.4 

0.14 

0.080 

0.038 

-1.42 

3.1 

1.6 

0.19 

1.8 

0.94 

-0.03 

0.088 

0.046 

-1.34 

0.057 

0.030 

-1.53 

0.0057 

0.0031 

-2.51 

4.4 

2.4 

0.38 

0.027 

0.015 

-1.82 

0.017 

0.010 

-1.99 

0.010 

0.0063 

-2.20 

1.7 

1.1 

0.06 
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Wavelength  Spectrum 
A 

Energy  Levels 
K 

gA 

108/sec 

gf 

Log  gf 

6686.08 

Ir  i 

39940  - 54893 

5.0 

3.4 

0.53 

6830.01 

Ir  i 

37872  - 52509 

1.9 

1.3 

0.13 

6929.88 

Ir  i 

16103  - 30530 

0.0088 

0.0063 

-2.20 

7183.71 

Ir  i 

18547  - 32464 

0.014 

0.01  1 

-1.97 

7834.32 

Ir  i 

42132  - 54893 

4.9 

4.5 

0.65 

166 


Wavelength  Spectrum  Energy  Levels 
A K 


4044. 1 4 

K i 

0 

- 24720 

4047.20 

K i 

0 

- 24701 

5782.60 

K i 

12985 

- 30274 

5801.96 

K l 

13043 

- 30274 

691  1.30 

K l 

12985 

- 27451 

6938.98 

K l 

1 3043 

- 27451 

7664.91 

K i 

0 

- 13043 

7698.98 

K l 

0 

- 12985 

gA 

1 08/sec 

gf 

Log  gf 

0.95 

0.23 

-0.63 

0.48 

0.12 

-0.93 

0.20 

0. 1 0 

-0.99 

0.29 

0.14 

-0.84 

0.28 

0.20 

-0.70 

0.55 

0.40 

-0.40 

1.6 

1.4 

0. 1 5 

0.78 

0.70 

-0.16 

167 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2725.58 

La  i 

1053 

- 37732 

6.6 

0.74 

-0.13 

3215.81 

La  i 

1053 

- 32141 

1.3 

0.21 

-0.68 

3342.23 

La  i 

1053 

- 30965 

2.6 

0.44 

-0.36 

3461.18 

La  i 

1053 

- 29937 

1.4 

0.25 

-0.60 

3514.07 

La  i 

1053 

- 29502 

0.84 

0.16 

-0.81 

3574.43 

La  i 

0 

- 27969 

2.6 

0.49 

-0.31 

3613.08 

La  i 

0 

- 27669 

0.77 

0.15 

-0.82 

3636.67 

La  i 

1053 

- 28543 

0.44 

0.088 

—1.06 

3641.53 

La  i 

1053 

- 28506 

2.2 

0.43 

-0.36 

3649.53 

La  i 

0 

- 27393 

0.88 

0.18 

-0.75 

3672.02 

La  i 

0 

- 27225 

0.15 

0.031 

-1.51 

3704.54 

La  i 

1053 

- 28040 

1.4 

0.28 

-0.55 

3898.60 

La  i 

0 

- 25643 

0.26 

0.059 

-1.23 

3902.58 

La  i 

0 

- 25617 

0.18 

0.041 

-1.38 

3927.56 

La  i 

0 

- 25454 

0.80 

0.18 

-0.73 

3953.68 

La  i 

1053 

- 26339 

0.26 

0.060 

-1.22 

4015.39 

La  i 

1053 

- 25950 

1.1 

0.26 

-0.59 

4037.21 

La  i 

0 

- 24763 

0.59 

0.14 

-0.84 

4060.33 

La  i 

4122 

- 28743 

2.9 

0.71 

-0.15 

4064.79 

La  i 

3495 

- 28089 

1.7 

0.43 

-0.37 

4065.58 

La  i 

1053 

- 25643 

0.33 

0.081 

-1.09 

4079.18 

La  i 

0 

- 24508 

0.48 

0.12 

-0.93 

4089.61 

La  i 

3010 

- 27455 

1.6 

0.41 

-0.39 

4104.87 

La  i 

2668 

- 27023 

0.89 

0.23 

-0.65 

4109.80 

La  i 

1053 

- 25378 

0.26 

0.065 

-1.19 

4137.04 

La  i 

1053 

- 25218 

0.54 

0.14 

-0.86 

4157.52 

La  I 

0 

- 24046 

0.14 

0.037 

-1.43 

4160.26 

La  i 

1053 

- 25083 

0.48 

0.12 

-0.91 

4172.32 

La  i 

3495 

- 27455 

0.47 

0.12 

-0.92 

4177.48 

La  i 

1053 

- 24984 

0.32 

0.085 

-1.07 

4187.32 

La  i 

0 

- 23875 

0.95 

0.25 

-0.60 

4262.34 

La  i 

1053 

- 24508 

0.21 

0.056 

-1.25 

4280.27 

La  i 

1053 

- 24410 

1.2 

0.33 

-0.48 

4340.73 

La  i 

8446 

- 31477 

1.2 

0.34 

-0.47 

4354.80 

La  i 

9184 

- 32141 

2.2 

0.62 

-0.21 

4389.87 

La  i 

9719 

- 32493 

2.4 

0.70 

-0.15 

4402.65 

La  i 

9044 

- 31752 

1.7 

0.48 

-0.32 

4423.90 

La  i 

9920 

- 32518 

6.6 

1.9 

0.29 

4452.15 

La  i 

9961 

- 3241 1 

4.0 

1.2 

0.08 

4468.97 

La  i 

3010 

- 25380 

0.22 

0.067 

-1.18 

4486.06 

La  i 

7490 

- 29776 

0.77 

0.23 

-0.63 

4493.11 

La  i 

1053 

- 23303 

0.12 

0.038 

-1.42 

4494.71 

La  i 

2668 

- 24910 

0.20 

0.059 

-1.23 

4500.22 

La  i 

7680 

- 29895 

1.8 

0.55 

-0.26 

4541.79 

La  i 

7490 

- 29502 

0.54 

0.17 

-0.78 

4549.50 

La  i 

3010 

- 24984 

0.40 

0.13 

-0.90 

4567.91 

La  i 

3495 

- 25380 

0.91 

0.28 

-0.55 

4570.02 

La  i 

4122 

- 25997 

1.4 

0.42 

-0.37 

4602.05 

La  i 

8052 

- 29776 

0.59 

0.19 

-0.73 

4615.07 

La  i 

7231 

- 28893 

0.31 

0.099 

-1.01 

168 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

4646.34 

La  i 

9961 

— 

31477 

1.3 

0.42 

-0.38 

4648.65 

La  i 

2668 

- 

24174 

0.29 

0.093 

-1.03 

4650.33 

La  i 

3010 

- 

24508 

0.14 

0.044 

-1.36 

4652.08 

La  t 

3495 

- 

24984 

0.21 

0.067 

-1.17 

4660.70 

La  t 

8052 

— 

29502 

0.56 

0.18 

-0.74 

4702.64 

La  i 

4122 

— 

25380 

0.18 

0.058 

-1.24 

4708.19 

La  l 

9184 

- 

30417 

0.73 

0.24 

-0.62 

4750.41 

La  i 

9920 

- 

30965 

1.1 

0.39 

-0.41 

4766.89 

La  i 

0 

- 

20972 

0.24 

0.081 

-1.09 

4770.43 

La  i 

7012 

— 

27969 

0.37 

0.13 

-0.90 

4800.00 

La  i 

9961 

— 

30788 

0.69 

0.24 

-0.63 

4800.25 

La  t 

7680 

- 

28506 

0.29 

0.100 

-1.00 

4817.17 

La  i 

9184 

- 

29937 

0.54 

0.19 

-0.73 

4839.52 

La  i 

7012 

- 

27669 

0.69 

0.24 

-0.62 

4850.82 

La  i 

1053 

— 

21663 

0.13 

0.045 

-1.35 

4854.95 

La  i 

9184 

— 

29776 

0.42 

0.15 

-0.83 

4870.56 

La  i 

8446 

- 

28972 

0.42 

0.15 

-0.83 

4878.86 

La  i 

8052 

- 

28543 

0.74 

0.26 

-0.58 

4887.61 

La  i 

8052 

- 

28506 

0.29 

0.1 1 

-0.98 

4901.87 

La  i 

1053 

— 

21448 

0.10 

0.036 

-1.44 

4905.13 

La  i 

7012 

— 

27393 

0.22 

0.078 

-1.11 

4945.85 

La  i 

7012 

- 

27225 

0.21 

0.076 

-1.12 

4949.77 

La  l 

0 

- 

20197 

0.40 

0.15 

-0.83 

4977.95 

La  t 

0 

- 

20083 

0.035 

0.013 

-1.89 

4993.88 

La  i 

0 

— 

20019 

0.068 

0.026 

-1.59 

5001.79 

La  i 

8052 

— 

28040 

0.53 

0.20 

-0.70 

5046.88 

La  i 

3495 

- 

23303 

0.38 

0.15 

-0.83 

5050.57 

La  i 

3010 

- 

22804 

0.49 

0.19 

-0.73 

5056.46 

La  l 

2668 

- 

22439 

0.36 

0.14 

-0.86 

5067.90 

La  t 

3495 

— 

23221 

0.12 

0.046 

-1.34 

5106.23 

La  i 

2668 

— 

22247 

0.39 

0.15 

-0.81 

5120.88 

La  t 

8446 

- 

27969 

0.46 

0.18 

-0.74 

5145.42 

La  i 

3010 

- 

22439 

0.95 

0.38 

-0.42 

5158.69 

La  t 

0 

- 

19379 

0.26 

0.10 

-0.98 

5167.79 

La  t 

4122 

— 

23467 

0.22 

0.090 

-1.05 

5177.31 

La  i 

3495 

_ 

22804 

1.4 

0.55 

-0.26 

5179.12 

La  t 

8446 

- 

27749 

0.23 

0.091 

-1.04 

5183.92 

La  i 

1053 

- 

20338 

0.11 

0.044 

-1.36 

521 1.86 

La  i 

4122 

- 

23303 

2.0 

0.81 

-0.09 

5234.27 

La  i 

4122 

— 

23221 

1.4 

0.58 

-0.24 

5239.55 

La  i 

8052 

— 

27133 

0.27 

0.11 

-0.96 

5253.46 

La  i 

1053 

— 

20083 

0.38 

0.16 

-0.80 

5271.19 

La  I 

1053 

- 

20019 

0.40 

0.17 

-0.77 

5276.42 

La  I 

8446 

- 

27393 

0.46 

0.19 

-0.71 

5304.02 

La  i 

7490 

— 

26339 

0.30 

0.13 

-0.89 

5320.16 

La  i 

3495 

— 

22286 

0.033 

0.014 

-1.85 

5323.57 

La  i 

8446 

— 

27225 

0.28 

0.12 

-0.93 

5357.86 

La  i 

7680 

- 

26339 

0.70 

0.30 

-0.52 

5365.89 

La  i 

7012 

- 

25643 

0.11 

0.050 

-1.30 

5380.01 

La  i 

9961 

- 

28543 

0.26 

0.11 

-0.95 
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Wavelength  Spectrum 
A 

Energy  Levels 
K 

gA 

108/sec 

gf 

Log  gf 

5415.68 

La  i 

7490 

— 

25950 

0.16 

0.070 

-1.16 

5429.86 

La  i 

7231 

- 

25643 

0.22 

0.096 

-1.02 

5437.54 

La  i 

7231 

- 

25617 

0.12 

0.05  1 

-1.29 

5455.15 

La  i 

1053 

— 

19379 

0.47 

0.21 

-0.67 

5466.92 

La  i 

8052 

— 

26339 

. 0.089 

0.040 

-1.40 

5491.07 

La  i 

7012 

— 

25218 

0.13 

0.059 

-1.23 

5501.34 

La  i 

0 

- 

18172 

0.32 

0.15 

-0.84 

5502.25 

La  i 

9920 

- 

28089 

0.29 

0.13 

-0.88 

5502.67 

La  i 

3495 

- 

21663 

0.034 

0.015 

-1.82 

5503.81 

La  i 

4122 

— 

22286 

0.20 

0.091 

-1.04 

5506.00 

La  l 

0 

— 

18157 

0.036 

0.016 

-1.79 

5515.28 

La  i 

7490 

- 

25617 

0.22 

0.10 

-1.00 

5517.34 

La  i 

9920 

- 

28040 

0.73 

0.33 

-0.48 

5529.87 

La  i 

9961 

- 

28040 

0.20 

0.093 

-1.03 

5541.26 

La  i 

9184 

— 

27225 

0.58 

0.27 

-0.57 

5544.91 

La  i 

9719 

— 

27749 

0.24 

0.1  1 

-0.95 

5565.44 

La  i 

7680 

- 

25643 

0.30 

0.14 

-0.86 

5565.72 

La  i 

3010 

- 

20972 

0.060 

0.028 

-1.56 

5568.46 

La  i 

3495 

- 

21448 

0.14 

0.064 

-1.20 

5570.38 

La  i 

0 

— 

17947 

0.010 

0.0048 

—2.32 

5588.34 

La  i 

3495 

— 

21384 

0.13 

0.063 

-1.20 

5631.22 

La  i 

3010 

- 

20763 

0.23 

0.1  1 

-0.96 

5632.03 

La  i 

7012 

- 

24763 

0.29 

0.14 

-0.85 

5639.31 

La  i 

7490 

- 

25218 

0.20 

0.096 

-1.02 

5648.25 

La  i 

9920 

— 

27620 

2.4 

1.1 

0.06 

5656.54 

La  i 

9-719 

_ 

27393 

0.15 

0.071 

-1.15 

5657.72 

La  i 

2668 

- 

20338 

0.17 

0.081 

-1.09 

5696.19 

La  i 

1053 

- 

18604 

0.073 

0.036 

-1.45 

5699.39 

La  i 

4122 

- 

21663 

0.025 

0.012 

-1.92 

5710.85 

La  i 

9719 

— 

27225 

0.096 

0.047 

-1.33 

5714.02 

La  i 

7012 

— 

24508 

0.17 

0.082 

-1.09 

5714.55 

La  i 

9961 

- 

27455 

0.13 

0.062 

-1.20 

5720.02 

La  i 

3495 

- 

20972 

0.072 

0.035 

-1.45 

5734.95 

La  i 

9961 

- 

27393 

0.38 

0.19 

-0.73 

5740.66 

La  i 

2668 

— 

20083 

0.22 

0.1  1 

-0.96 

5742.94 

La  i 

7231 

— 

24639 

0.081 

0.040 

-1.40 

5744.41 

La  i 

7680 

- 

25083 

0.79 

0.39 

-0.41 

5761.84 

La  i 

2668 

- 

20019 

0.19 

0.094 

-1.03 

5769.34 

La  i 

3010 

- 

20338 

0.48 

0.24 

-0.62 

5769.99 

La  i 

8052 

— 

25378 

0.43 

0.21 

-0.67 

5789.24 

La  i 

3495 

— 

20763 

0.47 

0.24 

-0.63 

5791.34 

La  i 

4122 

- 

21384 

0.79 

0.40 

-0.40 

5821.99 

La  i 

9961 

- 

27132 

1.3 

0.66 

-0.18 

5823.83 

La  i 

8052 

— 

25218 

0.28 

0.14 

-0.85 

5827.56 

La  i 

9184 

— 

26339 

0.17 

0.087 

-1.06 

5829.72 

La  i 

7490 

— 

24639 

0.35 

0.18 

-0.75 

5839.79 

La  i 

1053 

- 

18172 

0.01  1 

0.0058 

-2.23 

5845.03 

La  i 

1053 

- 

18157 

0.017 

0.0087 

-2.06 

5848.38 

La  i 

13260 

- 

30354 

1.5 

0.76 

-0.12 

5852.27 

La  i 

7680 

- 

24763 

0. 1 5 

0.078 

III 
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Wavelength  Spectrum  Energy  Levels 
A K 


5855.58 

La  i 

3010 

- 

20083 

5869.95 

La  l 

8052 

- 

25083 

5874.73 

La  i 

7490 

- 

24508 

5877.63 

La  t 

3010 

- 

20019 

5894.85 

La  i 

7680 

— 

24639 

5900.75 

La  t 

7231 

— 

24174 

5904.30 

La  l 

8052 

- 

24984 

5917.63 

La  i 

1053 

- 

17947 

5928.49 

La  i 

7012 

- 

23875 

5930.62 

La  i 

1053 

— 

17910 

5935.24 

La  i 

3495 

_ 

20338 

5940.83 

La- 1 

7680 

- 

24508 

5960.59 

La  i 

8446 

— 

25218 

5962.60 

La  i 

9184 

- 

25950 

5975.75 

La  i 

7680 

— 

24410 

5982.35 

La  l 

2668 

— 

19379 

5992.36 

La  i 

7490 

- 

24174 

6007.36 

La  i 

4122 

- 

20763 

6017.16 

La  l 

13260 

- 

29875 

6038.59 

La  t 

7490 

— 

24046 

6068.68 

La  i 

7231 

— 

23705 

6072.05 

La  i 

8446 

- 

249 1 0 

6084.89 

La  i 

16857 

- 

33287 

6107.27 

La  i 

3010 

- 

19379 

6108.48 

La  i 

7680 

— 

24046 

61  1 1.72 

La  i 

8052 

— 

244 1 0 

6127.05 

La  i 

8446 

- 

24763 

6134.39 

La  i 

7231 

- 

23528 

6145.30 

La  i 

15020 

- 

31288 

6165.70 

La  l 

7490 

— 

23705 

6218.20 

La  i 

9920 

— 

25997 

6233.51 

La  i 

^490 

- 

23528 

6234.86 

La  i 

9184 

- 

25218 

6236.74 

La  i 

7231 

- 

23261 

6238.59 

La  i 

7680 

— 

23705 

6249.93 

La  i 

4122 

— 

201  17 

6266.02 

La  i 

9920 

- 

25875 

6287.74 

La  i 

9184 

- 

25083 

6288.56 

La  i 

9719 

- 

25617 

6293.57 

La  i 

3495 

— 

19379 

6318.26 

La  i 

8052 

— 

23875 

6325.91 

La  i 

1053 

- 

16857 

6360.22 

La  i 

9044 

- 

24763 

6394.23 

La  i 

3495 

— 

19129 

6410.99 

La  i 

3010 

— 

18604 

6448.1 1 

La  i 

2668 

— 

18172 

6450.34 

La  i 

9719 

— 

25218 

6454.52 

La  i 

2668 

- 

18157 

6455.99 

La  i 

1053 

- 

16538 

6468.44 

La  i 

9184 

- 

24639 

108/sec 

gf 

Log  gf 

0.098 

0.050 

-1.30 

0.080 

0.042 

-1.38 

0.20 

0. 1 0 

-0.99 

0.026 

0.013 

-1.87 

0.30 

0. 1 5 

-0.81 

0.042 

0.022 

-1.66 

0.079 

0.041 

-1.39 

0.032 

0.017 

-1.78 

0.077 

0.041 

-1.39 

0.22 

0.1  1 

-0.94 

0.089 

0.047 

-1.33 

0.058 

0.03  1 

-1.51 

0.  14 

0.075 

-1.12 

0.10 

0.056 

-1.25 

0.079 

0.042 

-1.37 

0.027 

0.015 

-1.83 

0.064 

0.034 

-1.47 

0.10 

0.055 

-1.26 

0.32 

0.17 

-0.76 

0.21 

0.1  1 

-0.95 

0.  16 

0.091 

-1.04 

0.066 

0.037 

-1.44 

0.84 

0.47 

-0.33 

0.017 

0.0094 

-2.03 

0.31 

0.17 

-0.76 

0.20 

0.1  1 

-0.95 

0.13 

0.072 

-1.14 

0.18 

0.10 

-0.99 

0.40 

0.23 

-0.64 

0.29 

0.16 

-0.79 

0.092 

0.053 

-1.27 

0.1  1 

0.067 

-1.17 

0.19 

0.1  1 

-0.97 

0.043 

0.025 

-1.60 

0.068 

0.039 

-1.40 

0.97 

0.57 

-0.25 

0.63 

0.37 

-0.43 

0.10 

0.060 

-1 .22 

0.10 

0.059 

-1.23 

0.072 

0.043 

-1.37 

0.062 

0.037 

-1.43 

0.056 

0.034 

-1.47 

0.17 

0.10 

-1.00 

0.46 

0.28 

-0.55 

0.19 

0.12 

-0.93 

0.017 

0.010 

-1.98 

0.077 

0.048 

-1.32 

0.073 

0.046 

-1.34 

0.12 

0.075 

-1.12 

0.065 

0.041 

-1.39 
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Wavelength  Spectrum  Energy  Levels 
A K 


6485.55 

La  i 

8052 

— 

23467 

6506.23 

La  i 

14096 

- 

29461 

6543.16 

La  I 

2668 

— 

17947 

6565.44 

La  i 

1053 

- 

16280 

6578.51 

La  i 

0 

— 

15197 

6582.19 

La  i 

16099 

— 

31288 

6593.46 

La  i 

3010 

- 

18172 

6600.17 

La  i 

3010 

- 

18157 

6608.26 

La  i 

9961 

— 

25090 

6616.59 

La  i 

3495 

— 

18604 

6644.41 

La  i 

1053 

— 

16099 

6645.16 

La  i 

16243 

- 

31288 

6650.81 

La  i 

0 

— 

15032 

6661.40 

La  i 

4122 

— 

19129 

6692.87 

La  i 

3010 

— 

17947 

6709.50 

La  i 

3010 

— 

17910 

6748.13 

La  I 

8446 

- 

23261 

6753.04 

La  i 

0 

— 

14804 

6796.73 

La  I 

0 

- 

14709 

6823.78 

La  i 

7012 

— 

21663 

6917.24 

La  i 

3495 

— 

17947 

6918.30 

La  i 

1053 

- 

15504 

6925.24 

La  i 

7012 

— 

21448 

6935.01 

La  i 

3495 

— 

17910 

7023.67 

La  i 

8052 

— 

22286 

7032.05 

La  i 

9044 

— 

23261 

7045.96 

La  i 

2668 

— 

16857 

7068.37 

La  I 

1053 

- 

15197 

7149.77 

La  i 

7680 

- 

21663 

7158.08 

La  i 

1053 

— 

15020 

7161.25 

La  i 

7012 

— 

20972 

7219.91 

La  i 

3010 

- 

16857 

7270.09 

La  i 

7012 

— 

20763 

7270.30 

La  i 

1053 

- 

14804 

7320.91 

La  i 

1053 

— 

14709 

7334.18 

La  i 

0 

— 

13631 

7345.34 

La  i 

8052 

- 

21663 

7382.73 

La  i 

9719 

- 

23261 

7463.08 

La  i 

8052 

— 

21448 

7498.83 

La  i 

8052 

— 

21384 

7533.59 

La  I 

3010 

— 

16280 

7539.23 

La  i 

0 

— 

13260 

7664.34 

La  i 

3495 

- 

16538 

7841.80 

La  i 

3495 

— 

16243 

7964.83 

La  i 

2668 

— 

15220 

8001.89 

La  i 

3010 

— 

15504 

8051.39 

La  i 

4122 

— 

16538 

8086.05 

La  i 

2668 

- 

15031 

8203.38 

La  i 

3010 

— 

15197 

8247.44 

La  i 

4122 

- 

16243 

gA 

108/sec 

gf 

Log  gf 

0.085 

0.053 

-1.27 

0.20 

0.13 

-0.89 

0.10 

0.064 

-1.19 

0.012 

0.0075 

-2.13 

0.039 

0.025 

-1.60 

0.35 

0.23 

-0.65 

0.038 

0.024 

-1.61 

0.027 

0.017 

-1.76 

0.26 

0.17 

-0.76 

0.049 

0.032 

-1.50 

0.014 

0.0090 

-2.05 

0.61 

0.41 

-0.39 

0.020 

0.013 

-1.88 

0.099 

0.066 

-1.18 

0.036 

0.024 

-1.62 

0.15 

0.10 

-0.99 

0.14 

0.094 

-1.02 

0.015 

0.010 

-1.99 

0.0017 

0.0012 

-2.92 

0.12 

0.083 

-1.08 

0.019 

0.014 

-1.86 

0.0043 

0.0031 

-2.51 

0.17 

0.12 

-0.91 

0.042 

0.030 

-1.52 

0.26 

0.19 

-0.72 

0.12 

0.089 

-1.05 

0.078 

0.058 

-1.24 

0.023 

0.017 

-1.76 

0.031 

0.024 

-1.62 

0.014 

0.01 1 

-1.96 

0.13 

0.099 

-1.01 

0.016 

0.012 

-1.90 

0.061 

0.049 

-1.31 

0.0032 

0.0026 

-2.59 

0.0031 

0.0025 

-2.60 

0.017 

0.014 

-1.86 

0.19 

0.16 

-0.81 

0.18 

0.14 

-0.84 

0.15 

0.13 

-0.89 

0.15 

0.13 

-0.90 

0.020 

0.017 

-1.77 

0.01 1 

0.0097 

-2.01 

0.015 

0.013 

-1.88 

0.0095 

0.0088 

-2.06 

0.017 

0.017 

-1.78 

0.018 

0.017 

-1.77 

0.028 

0.027 

-1.57 

0.028 

0.028 

-1.56 

0.0031 

0.003  1 

-2.50 

0.036 

0.036 

-1.44 
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Wavelength  Spectrum 

Energv  Levels 

gA 

gf 

Loggf 

A 

K 

10®/sec 

8316.04 

La  i 

3010  - 15031 

0.0050 

0.0052 

—2.29 

8324.69 

La  i 

3495  - 15504 

0.042 

0.043 

-1.36 

8346.53 

La  i 

4122  - 16099 

0.061 

0.064 

-1.19 

8379.80 

La  i 

19129  - 31060 

0.41 

0.44 

-0.36 

8467.62 

La  i 

201 17  - 31924 

0.53 

0.57 

-0.24 

8476.48 

La  i 

3010  - 14804 

0.0095 

0.010 

-1.99 

8507.37 

La  i 

8446  - 20197 

0.029 

0.032 

-1.50 

8513.57 

La  i 

9920  - 21663 

0.044 

0.048 

-1.32 

8543.46 

La  l 

9961  - 21663 

0.060 

0.065 

-1.19 

8545.44 

La  I 

3010  - 14709 

0.022 

0.024 

-1.62 

8590.94 

La  i 

8446  - 20083 

0.022 

0.024 

-1.62 

8624.22 

La  i 

7012  - 18604 

0.01 1 

0.012 

-1.91 

8638.47 

La  i 

8446  - 20019 

0.033 

0.037 

-1.43 

8672.1 1 

La  i 

9920  - 21448 

0.064 

0.072 

-1.14 

8674.43 

La  i 

3495  - 15020 

0.017 

0.019 

-1.71 

8720.41 

La  i 

9920  - 21384 

0.042 

0.048 

-1.32 

8748.38 

La  i 

2668  - 14096 

0.0094 

0.011 

-1.97 

8825.82 

La  i 

8052  - 19379 

0.071 

0.083 

-1.08 

8839.63 

La  l 

3495  - 14804 

0.0079 

0.0092 

-2.03 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2187.87 

La  ii 

0 

- 45692 

0.46 

0.033 

-1.48 

2256.76 

La  ii 

1394 

- 45692 

3.2 

0.24 

-0.61 

2317.82 

La  ii 

18895 

- 62026 

6.6 

0.54 

-0.27 

2319.44 

La  ii 

2592 

- 45692 

1.6 

0. 1 3 

-0.88 

2328.75 

La  ii 

16599 

- 59528 

5.9 

0.48 

-0.32 

2438.01 

La  ii 

18895 

- 59900 

5.6 

0.50 

-0.30 

2471.90 

La  ii 

5250 

- 45692 

2.6 

0.24 

-0.62 

2472.44 

La  ii 

17826 

- 58259 

9.6 

0.88 

-0.06 

2479.85 

La  ii 

19215 

- 59528 

10. 

0.96 

-0.02 

2487.59 

La  ii 

17212 

- 57400 

18. 

1.7 

0.22 

2533.14 

La  ii 

6227 

- 45692 

1.8 

0.17 

-0.76 

2560.37 

La  ii 

19215 

- 58259 

13. 

1.3 

0.1  1 

2580.82 

La  ii 

15699 

- 54435 

3.8 

0.38 

-0.42 

2582.56 

La  ii 

14148 

- 52858 

3.9 

0.39 

-0.40 

2596.09 

La  ii 

16599 

- 55107 

10. 

1.0 

0.02 

2610.34 

La  ii 

7395 

- 45692 

21. 

2.2 

0.34 

2672.91 

La  ii 

18580 

- 55982 

17. 

L8 

0.27 

2695.47 

La  ii 

19750 

- 56838 

22. 

2.4 

0.38 

2791.51 

La  ii 

22106 

- 57919 

21. 

2.5 

0.39 

2798.56 

La  ii 

22537 

- 58259 

22. 

2.5 

0.41 

2808.39 

La  ii 

1 0095 

- 45692 

24. 

2.8 

0.45 

2838.45 

La  ii 

19215 

- 54435 

3.1 

0.38 

-0.42 

2840.51 

La  ii 

29498 

- 64693 

9.0 

1.1 

0.04 

2855.90 

La  ii 

24523 

- 59528 

20. 

2.4 

0.39 

2862.98 

La  ii 

20403 

- 55321 

8.7 

1.1 

0.03 

2880.65 

La  ii 

20403 

- 55107 

28. 

3.5 

0.55 

2885.14 

La  ii 

21332 

- 55982 

46. 

5.8 

0.76 

2893.07 

La  ii 

22283 

- 56838 

60. 

7.6 

0.88 

2950.50 

La  ii 

28526 

- 62408 

57. 

7.5 

0.87 

3104.59 

La  ii 

0 

- 32201 

0.29 

0.042 

-1.37 

3108.46 

La  ii 

0 

- 32161 

0.097 

0.014 

-1.85 

3142.76 

La  ii 

1394 

- 33204 

0.30 

0.044 

-1.36 

3193.02 

La  ii 

1895 

- 33204 

0.17 

0.025 

-1.59 

3245.13 

La  ii 

1394 

- 32201 

0.89 

0.14 

-0.85 

3249.35 

La  ii 

1394 

- 32161 

0.46 

0.072 

-1.14 

3265.67 

La  ii 

2592 

- 33204 

1.3 

0.20 

-0.69 

3303.11 

La  ii 

1895 

- 32161 

1.4 

0.23 

-0.64 

3337.49 

La  ii 

3250 

- 33204 

3.5 

0.58 

-0.23 

3344.56 

La  ii 

1895 

- 31786 

1.4 

0.24 

-0.63 

3376.33 

La  ii 

2592 

- 32201 

0.37 

0.064 

-1.20 

3380.91 

La  ii 

2592 

- 32161 

2.6 

0.45 

-0.35 

3452.18 

La  ii 

1394 

- 30353 

0. 1 5 

0.026 

-1.59 

3453.17 

La  ii 

3250 

- 32201 

0.33 

0.058 

-1.23 

3510.00 

La  ii 

1016 

- 29498 

0.064 

0.012 

— L92 

3512.93 

La  ii 

1895 

- 30353 

0.082 

0.015 

-1.82 

3550.82 

La  ii 

0 

- 28155 

0.027 

0.005 1 

-2.30 

3557.26 

La  ii 

1394 

- 29498 

0.059 

0.01  1 

-1.95 

3601.06 

La  ii 

2592 

- 30353 

0.076 

0.015 

-1.83 

3612.34 

La  ii 

24463 

- 52138 

22. 

4.4 

0.64 

3628.83 

La  ii 

1016 

- 28565 

0. 1 9 

0.038 

-1.42 
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Wavelength 

A 

Spectrum 

Energy  Levels 
k 

gA 

10*/sec 

gf 

Log  gf 

3637.15 

La  ii 

5718 

- 33204 

0.27 

0.053 

-1.28 

3645.42 

La  ii 

0 

- 27424 

0.45 

0.089 

-1.05 

3650.18 

La  ii 

0 

- 27388 

0.17 

0.034 

-1.47 

3662.08 

La  ii 

1016 

- 28315 

0.096 

0.019 

-1.71 

3701.81 

La  ii 

28315 

- 55321 

15. 

3.1 

0.49 

3705.82 

La  ii 

6227 

- 33204 

0.74 

0.15 

-0.82 

3713.54 

La  ii 

1394 

- 28315 

0.32 

0.066 

-1.18 

3714.87 

La  ii 

5250 

- 32161 

0.23 

0.048 

-1.32 

3715.53 

La  ii 

2592 

- 29498 

0.22 

0.045 

-1.34 

3725.05 

La  ii 

0 

- 26838 

0.036 

0.0074 

-2.13 

3735.85 

La  ii 

1394 

- 28155 

0.019 

0.0039 

-2.41 

3759.08 

La  ii 

1971 

- 28565 

1.5 

0.31 

-0.50 

3773.12 

La  n 

26838 

- 53333 

27. 

5.9 

0.77 

3780.67 

La  ii 

5718 

- 32161 

0.21 

0.044 

-1.36 

3784.81 

La  ii 

0 

- 26414 

0.023 

0.0050 

-2.30 

3790.83 

La  ii 

1016 

— 

27388 

1.7 

0.36 

-0.44 

3794.78 

La  ii 

1971 

- 

28315 

2.3 

0.50 

-0.30 

3808.79 

La  n 

3250 

- 

29498 

0.056 

0.012 

-1.91 

3835.08 

La  u 

5718 

- 

31786 

0.26 

0.056 

-1.25 

3840.72 

La  n 

1394 

— 

27424 

0.24 

0.052 

-1.28 

3846.00 

La  ii 

1394 

_ 

27388 

0.047 

0.010 

-1.98 

3849.02 

La  n 

0 

- 

25973 

0.42 

0.093 

-1.03 

3854.91 

La  n 

6227 

- 

32161 

0.19 

0.043 

-1.36 

3864.49 

La  ii 

28565 

— 

54435 

28. 

6.4 

0.80 

3871.64 

La  n 

1016 

— 

26838 

1.1 

0.26 

-0.59 

3886.37 

La  ii 

2592 

— 

28315 

0.87 

0.20 

-0.71 

3910.81 

La  n 

2592 

- 

28155 

0.020 

0.0045 

-2.35 

3916.05 

La  n 

1895 

- 

27424 

0.52 

0.12 

-0.92 

3921.54 

La  ii 

1895 

- 

27388 

0.44 

0.10 

-1.00 

3929.22 

La  ii 

1394 

— 

26838 

0.75 

0.17 

-0.76 

3936.22 

La  ii 

1016 

— 

26414 

0.054 

0.013 

-1.90 

3949.10 

La  n 

3250 

- 

28565 

5.0 

1.2 

0.07 

3988.52 

La  ii 

3250 

- 

28315 

2.3 

0.55 

-0.26 

3995.75 

La  ii 

1394 

- 

26414 

1.1 

0.26 

-0.58 

4023.59 

La  ii 

14376 

— 

1.0 

0.25 

-0.60 

4025.88 

La  ii 

2592 

— 

27424 

0.10 

0.025 

-1.60 

4031.69 

La  n 

2592 

- 

27388 

1.1 

0.28 

-0.56 

4036.59 

La  ii 

7395 

— 

32161 

0.063 

0.015 

-1.81 

4042.91 

La  ii 

7473 

— 

32201 

4.8 

1.2 

0.07 

4050.08 

La  ii 

15774 

— 

40458 

5.2 

1.3 

0.11 

4067.39 

La  ii 

1394 

— 

25973 

0.23 

0.058 

-1.23 

4076.71 

La  ii 

0 

— 

24523 

0.020 

0.0050 

-2.30 

4077.35 

La  ii 

1895 

— 

26414 

0.88 

0.22 

-0.66 

4086.72 

La  ii 

0 

— 

24463 

1.00 

0.25 

-0.60 

4099.54 

La  ii 

14148 

— 

38534 

2.7 

0.68 

-0.17 

4123.23 

La  ii 

2592 

— 

26838 

1.6 

0.40 

-0.40 

4141.74 

La  ii 

3250 

— 

27388 

0.23 

0.059 

-1.23 

4151.97 

La  ii 

1895 

- 

25973 

0.31 

0.080 

-1.10 

4152.78 

La  ii 

14148 

- 

38221 

2.0 

0.51 

-0.29 

4192.36 

La  ii 

14375 

— 

38221 

2.5 

0.67 

-0.18 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

4196.55 

La  ii 

2592  - 26414 

0.48 

0.13 

-0.89 

4204.04 

La  ii 

5718  - 29498 

0.19 

0.049 

-1.31 

4217.56 

La  ii 

15699  - 39403 

3.8 

1.0 

0.01 

4230.95 

La  ii 

15774  - 39403 

2.5 

0.68 

-0.17 

4238.38 

La  ii 

3250  - 26838 

0.59 

0.16 

-0.80 

4249.99 

La  ii 

15699  - 39222 

1.7 

0.46 

-0.34 

4263.59 

La  ii 

15774  - 39222 

3.9 

1.1 

0.03 

4269.50 

La  ii 

14375  - 37791 

3.9 

1.1 

0.03 

4275.64 

La  ii 

2592  - 25973 

0.070 

0.019 

-1.72 

4286.97 

La  ii 

15699  - 39019 

6.9 

1.9 

0.28 

4296.05 

La  ii 

6227  - 29498 

0.47 

0.13 

-0.88 

4300.44 

La  ii 

0 - 23247 

0.016 

0.0045 

-2.35 

4315.90 

La  ii 

3250  - 26414 

0.017 

0.0046 

-2.33 

4322.51 

La  ii 

1394  - 24523 

0.086 

0.024 

-1.62 

4333.74 

La  ii 

1394  - 24463 

0.88 

0.25 

-0.60 

4334.96 

La  ii 

14148  - 37210 

0.14 

0.040 

-1.40 

4354.40 

La  ii 

7395  - 30353 

0.56 

0.16 

-0.80 

4364.67 

La  ii 

5250  - 28155 

0.060 

0.017 

-1.76 

4378.10 

La  ii 

14375  - 37210 

0.78 

0.22 

-0.65 

4383.44 

La  ii 

14148  - 36955 

1.8 

0.53 

-0.27 

4385.20 

La  ii 

14375  - 37173 

0.70 

0.20 

-0.69 

4411.21 

La  ii 

28565  - 51229 

13. 

3.9 

0.59 

4419.16 

La  ii 

16599  - 39222 

1.0 

0.30 

-0.53 

4427.55 

La  ii 

14375  - 36955 

1.7 

0.51 

-0.29 

4429.90 

La  ii 

1895  - 24463 

0.39 

0.12 

-0.94 

4435.85 

La  ii 

0 - 22537 

0.0057 

0.0017 

-2.77 

4455.80 

La  ii 

5718  - 28155 

0.056 

0.017 

-1.78 

4522.37 

La  ii 

10095  - 32201 

1.5 

0.46 

-0.33 

4525.31 

La  ii 

15699  - 37791 

1.5 

0.45 

-0.35 

4526.12 

La  ii 

6227  - 28315 

0.25 

0.077 

-1.11 

4558.46 

La  ii 

2592  - 24523 

0.082 

0.026 

-1.59 

4559.29 

La  ii 

6227  - 28155 

0.063 

0.020 

-1.71 

4574.88 

La  ii 

1394  - 23247 

0.058 

0.018 

-1.74 

4580.06 

La  ii 

5718  - 27546 

0.097 

0.031 

-1.52 

4605.78 

La  ii 

5718  - 27424 

0.066 

0.021 

-1.68 

4613.39 

La  ii 

5718  - 27388 

0.17 

0.054 

-1.27 

4619.88 

La  ii 

14148  - 35788 

1.8 

0.58 

-0.24 

4636.43 

La  ii 

18895  - 40458 

0.66 

0.21 

-0.67 

4645.28 

La  ii 

1016  - 22537 

0.012 

0.0039 

-2.41 

4647.51 

La  ii 

15699  - 37210 

0.45 

0. 1 5 

-0.84 

4655.50 

La  ii 

15699  - 37173 

3.6 

1.2 

0.07 

4662.51 

La  ii 

0 - 21442 

0.028 

0.0092 

-2.04 

4663.76 

La  ii 

15774  - 37210 

1.5 

0.49 

-0.31 

4668.91 

La  ii 

14375  - 35788 

0.91 

0.30 

-0.53 

4671.83 

La  ii 

15774  - 37173 

1.0 

0.34 

-0.47 

4691.18 

La  ii 

1394  - 22705 

0.010 

0.0033 

-2.48 

4692.50 

La  ii 

14148  - 35453 

0.92 

0.31 

-0.52 

4699.63 

La  ii 

3250  - 24523 

0.017 

0.0056 

-2.25 

4703.28 

La  ii 

15699  - 36955 

0.85 

0.28 

-0.55 

4712.93 

La  ii 

3250  - 24463 

0.013 

0.0042 

-2.38 
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Wavelength  Spectrum  Energy  Levels 
A K 


4716.44 

La  it 

6227 

- 

27424 

4717.59 

La  n 

16599 

- 

37791 

4719.94 

La  ii 

15774 

- 

36955 

4724.43 

La  u 

6227 

- 

27388 

4728.42 

La  u 

1394 

— 

22537 

4740.28 

La  n 

1016 

_ 

22106 

4743.09 

La  u 

14375 

- 

35453 

4748.73 

La  ii 

7473 

- 

28526 

4796.69 

La  n 

7473 

- 

28315 

4804.04 

La  ii 

1895 

— 

22705 

4809.01 

La  n 

1895 

— 

22684 

4824.06 

La  n 

5250 

- 

25973 

4826.88 

La  ii 

1394 

- 

22106 

4840.01 

La  ii 

2592 

- 

23247 

4850.58 

La  ii 

6227 

— 

26838 

4860.91 

La  ii 

1971 

— 

22537 

4899.92 

La  ii 

0 

- 

20403 

4920.98 

La  ii 

1016 

- 

21332 

4921.79 

La  u 

1971 

- 

22283 

4934.83 

La  n 

1 0095 

— 

30353 

4935.62 

La  ii 

5718 

— 

25973 

4946.47 

La  ii 

1895 

- 

22106 

4952.07 

La  n 

19215 

- 

39403 

4970.39 

La  ii 

2592 

- 

22705 

4986.83 

La  ii 

1394 

— 

21442 

4991.28 

La  ii 

7395 

— 

27424 

4996.82 

La  ii 

19215 

- 

39">"’') 

4999.47 

La  ii 

3250 

- 

23247 

5002.13 

La  u 

18236 

- 

38221 

5048.04 

La  ii 

19215 

— 

39019 

5062.92 

La  ii 

6227 

— 

25973 

5080.21 

La  ii 

15774 

- 

35453 

5114.56 

La  ii 

1895 

- 

21442 

5122.99 

La  ii 

2592 

- 

22106 

5156.74 

La  ii 

1016 

— 

20403 

5157.43 

La  ii 

17826 

— 

37210 

5163.62 

La  ii 

1971 

- 

21332 

5172.91 

La  ii 

18895 

- 

38221 

5173.84 

La  ii 

32201 

— 

51524 

5183.42 

La  ii 

3250 

— 

22537 

5188.22 

La  ii 

19750 

— 

39019 

5204.15 

La  ii 

18580 

- 

37791 

5226.21 

La  ii 

17826 

— 

36955 

5259.39 

La  ii 

1394 

- 

20403 

5279.13 

La  ii 

18236 

— 

37173 

5290.84 

La  ii 

0 

_ 

18895 

5301.98 

La  ii 

3250 

— 

22106 

5302.62 

La  ii 

16599 

- 

35453 

5303.55 

La  ii 

2592 

- 

21442 

5340.67 

La  ii 

18236 

- 

36955 

gA 

108/sec 

gf 

Log  gf 

0.072 

0.024 

-1.62 

0.27 

0.090 

-1.05 

0.85 

0.28 

-0.55 

0.014 

0.0048 

—2.32 

0.024 

0.0082 

-2^09 

0.048 

0.016 

-1.79 

1.6 

0.54 

-0.27 

0.19 

0.063 

-1.20 

0.016 

0.0054 

-2.26 

0.018 

0.0063 

-2.20 

0.018 

0.0063 

-2.20 

0.059 

0.021 

-1.69 

0.0022 

0.00077 

-3.1 1 

0.0061 

0.0021 

-2.67 

0.017 

0.0059 

_7  73 

0.035 

0.012 

-1.91 

0.045 

0.016 

-1.79 

0.072 

0.026 

-1.58 

0.094 

0.034 

-1.46 

0.13 

0.046 

-1.33 

0.0067 

0.0024 

-2.61 

0.0090 

0.0033 

-2.48 

0.74 

0.27 

-0.56 

0.035 

0.013 

-1.89 

0.026 

0.0099 

-2.01 

0.056 

0.021 

-1.68 

0.36 

0.13 

-0.87 

0.087 

0.032 

-1.49 

0.27 

0.10 

-1.00 

0.27 

0.10 

-0.98 

0.012 

0.0046 

-2.33 

0.13 

0.048 

-1.31 

0.035 

0.014 

-1.86 

0.042 

0.017 

-1.78 

0.010 

0.0041 

-2.39 

1.2 

0.47 

-0.33 

0.0085 

0.0034 

-2.47 

0.22 

0.089 

-1.05 

20. 

7.9 

0.90 

0.087 

0.035 

-1.46 

2.8 

1.1 

0.05 

1.3 

0.52 

-0.28 

0.20 

0.081 

-1.09 

0.0059 

0.0025 

-2.61 

0.17 

0.071 

-1.15 

0.0054 

0.0023 

-2.65 

0.034 

0.014 

-1.85 

0.57 

0.24 

-0.62 

0.014 

0.0059 

-2.23 

0.64 

0.28 

-0.56 
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Wavelength  Spectrum  Energy  Levels 
A K 


5377.09 

La  ii 

18580 

— 

37173 

5380.99 

La  ii 

7395 

- 

25973 

5381.92 

La  ii 

17212 

— 

35788 

5458.69 

La  ii 

18895 

— 

37210 

5464.38 

La  ii 

6227 

— 

24523 

5480.73 

La  ii 

17212 

— 

35453 

5482.27 

La  ii 

0 

— 

18236 

5493.45 

La  ii 

1016 

— 

19215 

5535.67 

La  ii 

10095 

— 

28155 

5566.94 

La  ii 

19215 

— 

37173 

5671.55 

La  ii 

17826 

— 

35453 

5703.33 

La  ii 

5718 

— 

23247 

5712.40 

La  ii 

1394 

- 

18895 

5727.29 

La  ii 

5250 

— 

22705 

5769.07 

La  ii 

10095 

— 

27424 

5797.58 

La  ii 

1971 

— 

19215 

5805.78 

La  ii 

1016 

— 

18236 

5808.32 

La  ii 

0 

- 

17212 

5848.95 

La  ii 

21442 

— 

38534 

5863.71 

La  ii 

7473 

— 

24523 

5874.00 

La  ii 

6227 

— 

23247 

5880.64 

La  ii 

1895 

— 

18895 

5901.96 

La  ii 

22283 

- 

39222 

5927.71 

La  ii 

22537 

— 

39403 

5936.22 

La  ii 

1394 

— 

18236 

5948.30 

La  ii 

20403 

— 

37210 

5971.09 

La  ii 

10095 

— 

26838 

5973.53 

La  ii 

22283 

- 

39019 

6067.14 

La  li 

6227 

- 

22705 

6100.38 

La  ii 

5718 

— 

22106 

6126.09 

La  ii 

10095 

— 

26414 

6129.56 

La  ii 

6227 

- 

22537 

6146.53 

La  ii 

1971 

— 

18236 

6172.73 

La  ii 

1016 

— 

17212 

6188.09 

La  ii 

23247 

— 

39403 

6203.51 

La  ii 

22106 

— 

38221 

6262.30 

La  ii 

3250 

- 

19215 

6273.76 

La  ii 

24523 

- 

40458 

6296.09 

La  ii 

10095 

- 

25973 

6305.46 

La  ii 

1971 

— 

17826 

6310.92 

La  ii 

21332 

— 

37173 

6320.39 

La  ii 

1394 

- 

17212 

6358.13 

La  ii 

5718 

— 

21442 

6390.48 

La  ii 

2592 

- 

18236 

6399.05 

La  ii 

21332 

— 

36955 

6446.61 

La  ii 

22283 

— 

37791 

6498.19 

La  ii 

20403 

- 

35788 

6526.99 

La  ii 

1895 

- 

17212 

6529.73 

La  ii 

7395 

- 

22705 

6570.96 

La  ii 

6227 

- 

21442 

gA 

108/sec 

gf 

Log  gf 

0.86 

0.37 

-0.43 

0.040 

0.017 

-1.76 

0.35 

0.15 

-0.82 

0.22 

0.099 

-1.01 

0.0086 

0.0039 

-2.41 

0.11 

0.049 

-1.31 

0.0021 

0.00095 

-3.02 

0.0017 

0.00075 

-3.12 

0.049 

0.022 

-1.65 

0.16 

0.075 

-1.13 

0.22 

0.11 

-0.97 

0.0063 

0.0031 

-2.51 

0.0026 

0.0013 

-2.89 

0.0031 

0.0015 

-2.82 

0.071 

0.035 

-1.45 

0.0099 

0.0050 

-2.30 

0.0053 

0.0027 

-2.57 

0.0013 

0.00068 

-3.17 

0.14 

0.070 

-1.15 

0.016 

0.0082 

-2.09 

0.0030 

0.0015 

-2.82 

0.0027 

0.0014 

-2.85 

0.20 

0.11 

-0.98 

0.21 

0.1  1 

-0.95 

0.0018 

0.00096 

-3.02 

0.13 

0.071 

-1.15 

0.0052 

0.0028 

-2.56 

0.56 

0.30 

-0.52 

0.0016 

0.00090 

-3.04 

0.0042 

0.0023 

-2.63 

0.028 

0.0 1 6 

-1.80 

0.0095 

0.0053 

-2.27 

0.00066 

0.00037 

-3.43 

0.00090 

0.0005  1 

-3.29 

0.37 

0.21 

-0.67 

0.16 

0.092 

-1.03 

0.013 

0.0074 

-2.13 

0.25 

0. 1 5 

-0.82 

0.060 

0.036 

-1.45 

0.00070 

0.00042 

-3.38 

0.25 

0.15 

-0.82 

0.0044 

0.0026 

-2.58 

0.0030 

0.0018 

-2.74 

0.0064 

0.0039 

-2.41 

0.39 

0.24 

-0.63 

0.31 

0.19 

-0.72 

0.21 

0.13 

-0.87 

0.0030 

0.0019 

-2.71 

0.0014 

0.00090 

-3.04 

0.00075 

0.00048 

-3.32 
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Wavelength  Spectrum 
A 

Energy  Levels 
k 

gA 

1 08/sec 

gf 

Log  gf 

6636.53 

La  ii 

7473 

- 22537 

0.0014 

0.00090 

-3.04 

6642.79 

La  ii 

20403 

- 35453 

0. 1 3 

0.087 

-1.06 

6671.40 

La  ii 

3250 

- 18236 

0.0015 

0.0010 

-2.99 

6714.09 

La  n 

22283 

- 37173 

0.17 

0.12 

-0.93 

6718.68 

La  n 

24523 

- 39403 

0.12 

0.082 

-1.09 

6732.78 

La  ii 

22106 

- 36955 

0.06 1 

0.041 

-1.38 

6774.26 

La  ii 

1016 

- 15774 

0.0022 

0.0015 

-2.82 

6808.86 

La  ii 

1016 

- 15699 

0.00054 

0.00037 

-3.43 

6813.66 

La  ii 

22537 

- 37210 

0.13 

0.092 

-1.04 

6834.05 

La  ii 

1971 

- 16599 

0.00095 

0.00067 

-3.18 

6837.90 

La  ii 

2592 

- 17212 

0.00079 

0.00056 

-3.25 

6859.03 

La  ii 

3250 

- 17826 

0.00033 

0.00023 

-3.63 

6952.51 

La  ii 

1394 

- 15774 

0.00016 

0.00012 

-3.94 

6954.52 

La  ii 

0 

- 14375 

0.0002  1 

0.00015 

-3.82 

6958.10 

La  ii 

1 0095 

- 24463 

0.0093 

0.0067 

-2.17 

7066.23 

La  ii 

0 

- 14148 

0.0016 

0.0012 

-2.94 

71 16.80 

La  n 

7395 

- 21442 

0.0013 

0.0010 

-2.99 

7282.34 

La  ii 

1971 

- 15699 

0.0023 

0.00 1 8 

-2.74 

7483.50 

La  ii 

1016 

- 14375 

0.00087 

0.00073 

-3.14 

7612.94 

La  ii 

1016 

- 14148 

0.00020 

0.00017 

-3.76 

La  ii  7473  - 


8514.65 


19215 


0.00069 


0.00075 


-3.13 


Wavelength  Spectrum 
A 

Energy  Levels 
K 

gA 

108/sec 

gf 

Log  gf 

2741.20 

Li  i 

0 - 36470 

0.41 

0.046 

-1.34 

3232.61 

Li  i 

0 - 30925 

0.34 

0.053 

-1.27 

4602.86 

Li  i 

14904  - 36623 

1.9 

0.59 

-0.23 

4971.99 

Li  i 

14904  - 35012 

0.78 

0.29 

-0.54 

6103.64 

Li  I 

14904  - 31283 

13. 

7.5 

0.87 

6707.84 

Li  i 

0 - 14904 

1.2 

0.80 

-0.10 

8126.52 

Li  i 

14904  - 27206 

0.85 

0.84 

-0.08 
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Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2685.08 

Lu  l 

4136 

- 41368 

2.8 

0.31 

-0.52 

2728.95 

Lu  i 

0 

- 36633 

0.64 

0.07 1 

-1.15 

2765.74 

Lu  l 

4136 

- 40282 

2.8 

0.32 

-0.49 

2845.13 

Lu  l 

1994 

- 37131 

0.52 

0.064 

-1.20 

2903.05 

Lu  l 

0 

- 34436 

0.23 

0.029 

-1.54 

2949.73 

Lu  l 

7476 

- 41368 

1.5 

0.19 

-0.72 

2989.27 

Lu  i 

0 

- 33443 

1.1 

0.14 

-0.85 

3080. 1 1 

Lu  i 

0 

- 32457 

0.18 

0.026 

-1.59 

3081.47 

Lu  l 

1994 

- 34436 

4.1 

0.58 

-0.23 

3171.36 

Lu  l 

0 

- 31523 

0.76 

0.12 

-0.94 

3278.97 

Lu  i 

0 

- 30489 

0.93 

0.15 

-0.83 

3281.74 

Lu  i 

1994 

- 32457 

3.2 

0.52 

-0.28 

3312.1 1 

Lu  i 

0 

- 30184 

1.4 

0.23 

-0.64 

3359.56 

Lu  l 

1994 

- 31751 

2.7 

0.46 

-0.34 

3376.50 

Lu  l 

0 

- 29608 

1.2 

0.21 

—0.68 

3385.50 

Lu  l 

1994 

- 31523 

0.32 

0.055 

-1.26 

3508.42 

Lu  l 

1994  - 

- 30489 

0.43 

0.079 

-1.10 

3567.84 

Lu  l 

0 

- 28020 

0.64 

0.12 

-0.91 

3596.34 

Lu  l 

7476 

- 35275 

0.36 

0.069 

-1.16 

3636.25 

Lu  l 

0 

- 27493 

0.1  1 

0.022 

-1.66 

3647.77 

Lu  I 

4136 

- 31542 

1.3 

0.26 

-0.58 

3756.70 

Lu  i 

4136 

- 30748 

0.047 

0.0099 

-2.00 

3756.79 

Lu  i 

4136 

- 30747 

0.047 

0.0099 

-2.00 

3841.18 

Lu  i 

1994 

- 28020 

0.54 

0.12 

-0.92 

3874.61 

Lu  l 

4136 

- 29938 

0.017 

0.0038 

—2.42 

3968.46 

Lu  I 

0 

- 25192 

0.057 

0.014 

-1.87 

4054.45 

Lu  l 

4136 

- 28793 

0.23 

0.056 

-1.25 

41 12.67 

Lu  l 

0 

- 24308 

0.0092 

0.0023 

-2.63 

4124.73 

Lu  I 

7476 

- 31714 

2.4 

0.61 

-0.21 

4154.08 

Lu  l 

7476 

- 31542 

0.34 

0.089 

-1.05 

4295.97 

Lu  i 

7476 

- 30748 

0.20 

0.056 

-1.25 

4309.57 

Lu  i 

1994 

- 25192 

0.020 

0.0055 

-2.26 

4420.96 

Lu  i 

21462 

- 44076 

1.8 

0.54 

-0.27 

4450.81 

Lu  I 

7476 

- 29938  * 

0.098 

0.029 

-1.54 

4498.85 

Lu  i 

0 

— 

0.0034 

0.0010 

-2.99 

4518.57 

Lu  i 

0 

- 22125 

0.19 

0.057 

-1.24 

4605.39 

Lu  i 

18851 

- 40559 

0.81 

0.26 

-0.59 

4658.02 

Lu  I 

0 

- 21462 

0.047 

0.015 

-1.82 

4716.70 

Lu  I 

0 

- 21195 

0.0013 

0.00044 

-3.36 

4815.05 

Lu  I 

0 

- 20762 

0.0032 

0.0011 

-2.96 

4904.88 

Lu  I 

4136 

- 24518 

0.047 

0.017 

-1.77 

4942.34 

Lu  i 

1994 

— ????? 

0.0099 

0.0036 

-2.44 

5001.14 

Lu  i 

4136 

- 24126 

0.075 

0.028 

-1.55 

5057.60 

Lu  i 

17427 

- 37194 

0.22 

0.083 

-1.08 

5134.05 

Lu  I 

17427 

- 36900 

0.48 

0.19 

-0.72 

5135.09 

Lu  i 

1994 

- 21462 

0.12 

0.049 

-1.31 

5196.61 

Lu  i 

18505 

- 37743 

0.78 

0.31 

-0.50 

5206.47 

Lu  I 

1994 

- 21195 

0.0039 

0.0016 

-2.80 

5304.40 

Lu  I 

20433 

- 39279 

0.28 

0.12 

-0.92 

5349.12 

Lu  I 

18505 

- 37194 

0.32 

0.14 

-0.86 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

5402.57 

Lu  I 

0 - 18505 

0.010 

0.0046 

-2.34 

5421.90 

Lu  I 

1994  - 20433 

0.0049 

0.0022 

-2.67 

5453.57 

Lu  l 

4136  - 22468 

0.0022 

0.00098 

-3.01 

5736.55 

Lu  i 

0 - 17427 

0.0091 

0.0045 

-2.35 

5775.40 

Lu  i 

20433  - 37743 

0.29 

0.14 

-0.84 

5860.79 

Lu  i 

22222  - 39279 

0.31 

0.16 

-0.79 

5866.30 

Lu  i 

7476  - 24518 

0.001 1 

0.00058 

-3.24 

5997.13 

Lu  i 

22609  - 39279 

1.1 

0.60 

-0.23 

6004.52 

Lu  i 

7476  - 24125 

0.15 

0.083 

-1.08 

6041.66 

Lu  i 

21195  - 37743 

0.18 

0.099 

-1.01 

6055.03 

Lu  i 

1994  - 18505 

0.010 

0.0055 

-2.26 

6140.71 

Lu  i 

21462  - 37743 

0.061 

0.035 

-1.46 

6248.80 

Lu  i 

21195  - 37194 

0.075 

0.044 

-1.36 

6345.35 

Lu  I 

23524  - 39279 

0.58 

0.35 

-0.45 

6354.85 

Lu  I 

21462  - 37194 

0.087 

0.052 

-1.28 

6365.79 

Lu  I 

21195  - 36900 

0.040 

0.024 

-1.61 

6441.14 

Lu  I 

22222  - 37743 

0.12 

0.076 

-1.12 

6477.67 

Lu  I 

1994  - 17427 

0.00053 

0.00034 

-3.47 

6677.14 

Lu  I 

22222  - 37194 

0.17 

0.11 

-0.94 

6735.76 

Lu  I 

20433  - 35275 

0.040 

0.027 

-1.56 

6793.77 

Lu  I 

4136  - 18851 

0.0013 

0.00091 

-3.04 

7031.24 

Lu  I 

23524  - 37743 

0.28 

0.21 

-0.68 

7096.34 

Lu  I 

25192  - 39279 

0.27 

0.21 

-0.69 

7237.98 

Lu  I 

21462  - 35275 

0.090 

0.071 

-1.15 

7441.52 

Lu  I 

24308  - 37743 

0.15 

0.12 

-0.91 

7640.08 

Lu  I 

24109  - 37194 

0.078 

0.068 

-1.16 

7758.30 

Lu  I 

24308  - 37194 

0.079 

0.072 

-1.14 

7815.90 

Lu  l 

24109  - 36900 

0.074 

0.067 

-1.17 

8382.08 

Lu  i 

7476  - 19403 

0.0014 

0.0015 

-2.83 

8508.08 

Lu  I 

23524  - 35275 

0.21 

0.23 

-0.64 

8610.98 

Lu  i 

22222  - 33832 

0.17 

0.19 

-0.72 

Wavelength  Spectrum  Energy  Levels 
A K 


2195.54 

Lu  ii 

0 

- 

45532 

2276.94 

Lu  II 

27264 

- 

71169 

2297.41 

Lu  ll 

28503 

- 

72017 

2392. 19 

Lu  ll 

17332 

- 

S9 1 22 

2399. 14 

Lu  ll 

32453 

— 

74122 

2419.21 

Lu  ll 

38223 

— 

79547 

2430.26 

Lu  n 

32453 

- 

73588 

2459.64 

Lu  ll 

12435 

- 

53079 

2469.27 

Lu  ii 

28503 

- 

68989 

2481.72 

Lu  ll 

32453 

— 

72736 

2536.95 

Lu  ii 

1 1796 

— 

51202 

2546.87 

Lu  ii 

32453 

- 

7 1 705 

2561.80 

Lu  ii 

12435 

- 

51458 

2571.23 

Lu  ii 

14199 

- 

53079 

2578.79 

Lu  ll 

12435 

— 

5 1 202 

2582.13 

Lu  ii 

32453 

— 

7 1 1 69 

2613.40 

Lu  ii 

1 1796 

- 

50049 

2615.42 

Lu  n 

0 

- 

38223 

2619.26 

Lu  ll 

1 1796 

- 

49963 

2657.80 

Lu  ll 

12435 

— 

50049 

2701.71 

Lu  n 

1 4 1 99 

— 

51202 

2738.17 

Lu  ii 

27264 

- 

63774 

2754.17 

Lu  ii 

12435 

- 

48733 

2796.63 

Lu  ll 

17332 

- 

53079 

2834.35 

Lu  n 

28503 

— 

63774 

2847.51 

Lu  ii 

I 1796 

— 

46904 

2894.84 

Lu  ii 

14199 

- 

48733 

2900.30 

Lu  ii 

12435 

- 

46904 

291  1.39 

Lu  ii 

14199 

- 

48537 

2951.69 

Lu  ll 

17332 

— 

51202 

2963.32 

Lu  ll 

1 1796 

— 

45532 

2969.82 

Lu  ii 

1 1796 

- 

45458 

3020.54 

Lu  ii 

12435 

- 

45532 

3027.29 

Lu  ii 

12435 

- 

45458 

3056.72 

Lu  ii 

14199 

— 

46904 

3077.60 

Lu  ii 

12435 

— 

44919 

3183.73 

Lu  ii 

17332 

- 

48733 

3191.80 

Lu  ii 

32453 

- 

63774 

3198.12 

Lu  ii 

14199 

- 

45458 

3254.31 

Lu  ii 

14199 

— 

44919 

3397.07 

Lu  ii 

1 1796 

— 

41225 

3472.48 

Lu  ii 

12435 

- 

41225 

3507.39 

Lu  ii 

0 

- 

28503 

3554.43 

Lu  ii 

17332 

- 

45458 

3623.99 

Lu  ii 

17332 

— 

44919 

3876.65 

Lu  ll 

12435 

— 

38223 

4184.25 

Lu  ll 

17332 

- 

41225 

4341.98 

Lu  ll 

36098 

- 

59122 

4785.42 

Lu  ll 

17332 

- 

38223 

4839.62 

Lu  ii 

11796 

- 

32453 

gA 

108/sec 

gf 

Log  gf 

0.22 

0.016 

-1.79 

0.40 

0.03  1 

-1.51 

1.0 

0.081 

-1.09 

15. 

1.3 

0.12 

0.19 

-0.72 

1.8 

0.16 

-0.80 

1.5 

0.14 

-0.86 

1.7 

0.15 

-0.82 

2.5 

0.23 

-0.64 

0.71 

0.066 

-1.18 

3.7 

0.35 

-0.45 

1.4 

0.13 

-0.88 

0.34 

0.034 

-1.47 

12. 

1.2 

0.08 

17. 

1.7 

0.24 

2.7 

0.27 

-0.56 

13. 

1.4 

0.14 

5.8 

0.60 

-0.22 

13. 

1.4 

0. 1 3 

20. 

2 2 

0.33 

39. 

4.3 

0.63 

2.0 

0.23 

-0.65 

n 

2.5 

0.39 

34. 

4.0 

0.60 

7.5 

0.90 

-0.04 

12. 

1.5 

0.18 

40. 

5.0 

0.70 

19. 

2.4 

0.38 

55. 

7.0 

0.85 

12. 

1.6 

0.20 

12. 

1.6 

0.20 

6.8 

0.90 

-0.05 

8.8 

1.2 

0.08 

0.35 

0.047 

-1.32 

9.3 

1.3 

0.1  1 

19. 

2.7 

0.43 

0.63 

0.096 

-1.02 

7.0 

1.1 

0.03 

3.6 

0.56 

-0.25 

11. 

1.8 

0.25 

3.5 

0.61 

-0.22 

4.2 

0.76 

-0.12 

0.20 

0.037 

-1.43 

14. 

2.7 

0.43 

2.9 

0.57 

-0.25 

0.39 

0.089 

-1.05 

3.1 

0.81 

-0.09 

1.5 

0.43 

-0.36 

0.12 

0.043 

-1.37 

0.0088 

0.0031 

-2.51 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

4865.36 

Lu  n 

38575 

- 59122 

0.91 

0.32 

-0.49 

4994.13 

Lu  ii 

12435 

- 32453 

0.13 

0.048 

-1.32 

5476.69 

Lu  ii 

14199 

- 32453 

0.36 

0.16 

-0.79 

5664.89 

Lu  ii 

30889 

- 48537 

0.14 

0.069 

-1.16 

5713.49 

Lu  ii 

29407 

- 46904 

0.15 

0.073 

-1.14 

5983.90 

Lu  ii 

11796 

- 28503 

0.043 

0.023 

-1.64 

6159.94 

Lu  II 

32504 

- 48733 

2.6 

1.5 

0.18 

6199.66 

Lu  ii 

29407 

- 45532 

1.3 

0.73 

-0.14 

6221.87 

Lu  ii 

12435 

- 28503 

0.13 

0.078 

-1.11 

6228.14 

Lu  ii 

29407 

- 45458 

0.27 

0.15 

-0.81 

6235.36 

Lu  II 

32504 

- 48537 

1.4 

0.81 

-0.09 

6242.34 

Lu  II 

30889 

- 46904 

1.9 

1.1 

0.04 

6444.89 

Lu  ii 

29407 

- 44919 

0.079 

0.049 

-1.31 

6463.12 

Lu  II 

11796 

- 27264 

0.052 

0.032 

-1.49 

661  1.28 

Lu  II 

17332 

- 32453 

0.0072 

0.0047 

-2.33 

6619.15 

Lu  ii 

36098 

- 51202 

0.34 

0.22 

-0.65 

6826.59 

Lu  II 

36557 

- 51202 

0.49 

0.34 

-0.46 

6943.96 

Lu  II 

35652 

- 50049 

0.41 

0.30 

-0.52 

7125.84 

Lu  II 

30889 

- 44919 

0.70 

0.53 

-0.27 

7165.94 

Lu  II 

36098 

- 50049 

0.43 

0.33 

-0.48 

7409.70 

Lu  II 

36557 

- 50049 

0.25 

0.21 

-0.68 

7456.96 

Lu  II 

36557 

- 49963 

0.44 

0.36 

-0.44 

8459.19 

Lu  II 

29407 

- 41225 

0.22 

0.24 

-0.63 

184 


Wavelength 

A 

Spectrum 

Energy  Levels 
K 

gA 

1 08/sec 

gf 

Log  gf 

2776.69 

Mg  I 

21870 

- 57874 

8.2 

0.95 

-0.02 

2778.29 

Mg  I 

21850 

- 57833 

6.9 

0.80 

-0.10 

2779.83 

Mg  I 

2191 1 

- 57874 

20. 

2.3 

0.36 

2781.42 

Mg  I 

21870 

- 57813 

6.9 

0.80 

-0.10 

2782.97 

Mg  1 

2191 1 

- 57833 

7.8 

0.91 

-0.04 

2852.13 

Mg  I 

0 

- 35051 

9.4 

1.1 

0.06 

2942.1 1 

Mg  I 

2191 1 

- 55892 

0.39 

0.05  1 

-1.29 

3096.90 

Mg  I 

2191 1 

- 54192 

2.4 

0.35 

-0.46 

3332.15 

Mg  I 

21870 

- 51872 

0.83 

0.14 

-0.86 

3336.68 

Mg  I 

2191 1 

- 51872 

1.2 

0.21 

-0.68 

3829.35 

Mg  l 

21850 

- 47957 

11. 

2.4 

0.38 

3832.31 

Mg  l 

21870 

- 47957 

23. 

5.1 

0.71 

3838.26 

Mg  I 

2191 1 

- 47957 

39. 

8.6 

0.93 

4703.02 

Mg  I 

35051 

- 56308 

2.3 

0.75 

-0.12 

5167.34 

Mg  I 

21850 

- 4 1 1 97 

1.2 

0.48 

-0.32 

5172.70 

Mg  I 

21870 

- 41197 

3.5 

1.4 

0.15 

5183.62 

Mg  l 

21911 

- 41197 

6.4 

2.6 

0.41 

5528.46 

Mg  I 

35051 

- 53135 

1.6 

0.75 

-0.13 

8806.79 

Mg  I 

35051 

- 46403 

1.7 

2.0 

0.30 

185 


Wavelength  Spectrum 
A 

Energy  Levels 
K 

gA 

108/sec 

gf 

Log  gf 

2790.79 

Mg  II 

35669  - 71491 

22. 

2.6 

0.42 

2795.53 

Mg  II 

0 - 35761 

9.0 

1.1 

0.03 

2798.06 

Mg  II 

35761  - 71490 

28. 

3.3 

0.51 

2802.70 

Mg  II 

0 - 35669 

5.3 

0.62 

-0.20 

2928.75 

Mg  II 

35669  - 69805 

2.8 

0.36 

-0.44 

2936.54 

Mg  II 

35761  - 69805 

5.3 

0.69 

-0.16 

186 


Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

l()8/sec 

1995.40 

Mn  i 

0 

— 

50099 

2.1 

0.12 

-0.91 

1998.86 

Mn  i 

0 

- 

50013 

3.0 

0.18 

-0.74 

2003.82 

Mn  I 

0 

- 

49888 

4.0 

0.24 

-0.62 

2092.13 

Mn  i 

0 

- 

47782 

0.67 

0.044 

-1.35 

2208.81 

Mn  l 

0 

— 

45259 

0.24 

0.017 

-1.76 

2213.85 

Mn  t 

0 

— 

45156 

0.46 

0.034 

-1.47 

2221.83 

Mn  i 

0 

- 

44994 

0.67 

0.049 

-1.31 

2533.06 

Mn  i 

25266 

- 

64732 

12. 

1.2 

0.07 

2572.76 

Mn  i 

18532 

- 

57389 

64. 

6.4 

0.80 

2575.51 

Mn  l 

1 8402 

— 

57218 

53. 

5.3 

0.72 

2584.31 

Mn  i 

1 8705 

— 

57389 

75. 

7.5 

0.88 

2592.94 

Mn  l 

18532 

- 

57086 

34. 

3.4 

0.53 

2595.76 

Mn  l 

1 8705 

- 

57218 

34. 

3.4 

0.54 

2622.90 

Mn  l 

25281 

- 

63395 

27. 

2.8 

0.45 

2624.04 

Mn  t 

25266 

— 

63363 

29. 

3.0 

0.47 

2626.64 

Mn  i 

1 8402 

— 

56462 

12. 

1.3 

0.10 

2630.26 

Mn  i 

25281 

- 

63289 

6.1 

0.63 

-0.20 

2630.57 

Mn  i 

25285 

- 

63289 

12. 

1.3 

0.10 

2667.00 

Mn  t 

1 8705 

- 

56190 

6.0 

0.64 

-0.19 

2676.33 

Mn  l 

23549 

— 

60903 

5.6 

0.60 

-0.22 

2692.66 

Mn  l 

25266 

— 

62393 

17. 

1.8 

0.25 

2738.86 

Mn  i 

30354 

- 

66855 

7.1 

0.80 

-0.10 

2760.93 

Mn  i 

17052 

- 

53261 

4.6 

0.52 

-0.28 

2771.44 

Mn  i 

17052 

- 

53124 

3.0 

0.35 

-0.46 

2776.23 

Mn  l 

17282 

— 

53291 

3.1 

0.36 

-0.45 

2780.00 

Mn  I 

23297 

— 

59257 

5.3 

0.61 

-0.21 

2789.20 

Mn  I 

17282 

- 

53124 

5.3 

0.62 

-0.21 

2790.36 

Mn  i 

17282 

- 

53109 

6.0 

0.71 

-0.15 

2791.08 

Mn  l 

17052 

- 

52870 

5.9 

0.69 

-0.16 

2794.82 

Mn  i 

0 

— 

35770 

8.3 

0.97 

-0.01 

2798.27 

Mn  i 

0 

— 

35726 

6.7 

0.78 

-0.11 

2799.84 

Mn  i 

17052 

- 

52758 

20. 

2.4 

0.38 

2801.06 

Mn  i 

0 

- 

35690 

4.9 

0.57 

-0.24 

2804.10 

Mn  I 

17452 

- 

53103 

6.8 

0.81 

-0.09 

2806.14 

Mn  i 

25266 

— 

60891 

12. 

1.4 

0.14 

2808.02 

Mn  i 

17282 

— 

52884 

5.2 

0.61 

-0.21 

2809.1 1 

Mn  i 

17282 

- 

52870 

10. 

1.2 

0.09 

2812.84 

Mn  i 

17568 

- 

53109 

6.1 

0.72 

-0.14 

2813.47 

Mn  I 

17568 

— 

53101 

6.9 

0.81 

-0.09 

2817.97 

Mn  i 

17282 

— 

52758 

8.0 

0.96 

-0.02 

2818.77 

Mn  i 

17637 

— 

53103 

3.8 

0.45 

-0.34 

2821.45 

Mn  i 

17452 

- 

52884 

5.2 

0.62 

-0.21 

2822.55 

Mn  i 

17452 

- 

52870 

5.2 

0.62 

-0.21 

2830.79 

Mn  i 

17568 

- 

52884 

7.5 

0.90 

-0.05 

2836.31 

Mn  i 

17637 

— 

52884 

2.6 

0.32 

-0.50 

2882.90 

Mn  i 

17452 

— 

52129 

3.4 

0.43 

-0.37 

2907.22 

Mn  i 

25266 

— 

59653 

7.1 

0.89 

-0.05 

2914.60 

Mn  i 

18402 

- 

52702 

13. 

1.7 

0.24 

2925.57 

Mn  i 

18532 

— 

52703 

18. 

2.3 

0.36 

2928.68 

Mn  i 

25281 

- 

59416 

4.9 

0.63 

-0.20 

187 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2934.02 

Mn  i 

25288  - 59361 

4.9 

0.63 

-0.20 

2940.39 

Mn  i 

18705  - 52705 

24. 

3.1 

0.50 

2941.04 

Mn  i 

25266  - 59257 

11. 

1.4 

0.16 

3007.66 

Mn  i 

25281  - 58520 

6.8 

0.92 

-0.04 

301 1.16 

Mn  I 

25286  - 58486 

6.8 

0.92 

-0.03 

3011.38 

Mn  i 

25288  - 58486 

6.8 

0.92 

-0.03 

3014.67 

Mn  i 

25266  - 58427 

6.8 

0.92 

-0.04 

3016.45 

Mn  i 

25286  - 58427 

11. 

1.5 

0.17 

3022.75 

Mn  i 

25266  - 58339 

12. 

1.7 

0.22 

3040.60 

Mn  i 

25281  - 58160 

16. 

2.2 

0.35 

3042.73 

Mn  I 

25281  - 58137 

4.7 

0.65 

-0.19 

3043.36 

Mn  I 

25288  - 58137 

15. 

2.0 

0.31 

3044.57 

Mn  I 

17052  - 49888 

21. 

2.9 

0.47 

3045.59 

Mn  i 

25286  - 58110 

20. 

2.8 

0.45 

3047.04 

Mn  i 

25266  - 58075 

35. 

4.8 

0.68 

3048.86 

Mn  I 

25286  - 58075 

6.7 

0.93 

-0.03 

3054.36 

Mn  i 

17282  - 50012 

17. 

2.3 

0.36 

3062.12 

Mn  i 

17452  - 50099 

9.5 

1.3 

0.12 

3066.02 

Mn  i 

17282  - 49888 

11. 

1.6 

0.20 

3070.27 

Mn  i 

17452  - 50012 

1 1. 

1.6 

0.21 

3073.13 

Mn  I 

17569  - 50099 

11. 

1.5 

0.17 

3079.63 

Mn  i 

17637  - 50099 

7.4 

1.1 

0.02 

3081.33 

Mn  I 

17569  - 50012 

4.2 

0.59 

-0.23 

3082.05 

Mn  i 

17452  - 49888 

1.8 

0.25 

-0.59 

3097.06 

Mn  i 

27248  - 59527 

9.0 

1.3 

0.1  1 

3110.68 

Mn  i 

27201  - 59339 

8.9 

1.3 

0.11 

3148.18 

Mn  I 

18403  - 50158 

4.9 

0.73 

-0.14 

3161.04 

Mn  I 

18532  - 50158 

7.7 

1.2 

0.06 

3178.50 

Mn  i 

18705  - 50158 

12. 

1.8 

0.26 

3212.88 

Mn  i 

17052  - 48168 

13. 

2.0 

0.30 

3216.95 

Mn  i 

0 - 31076 

0.032 

0.0049 

-2.31 

3228.09 

Mn  i 

17052  - 48021 

59. 

9.1 

0.96 

3230.72 

Mn  i 

17282  - 48226 

18. 

2.8 

0.44 

3236.78 

Mn  I 

17282  - 48168 

49. 

7.7 

0.89 

3243.78 

Mn  I 

17452  - 48271 

19. 

3.1 

0.49 

3248.52 

Mn  i 

17452  - 48226 

39. 

6.1 

0.79 

3251.14 

Mn  i 

17569  - 48318 

6.3 

1.00 

-0.00 

3252.95 

Mn  i 

17569  - 48301 

19. 

3.0 

0.48 

3254.04 

Mn  i 

17052  - 47774 

3.5 

0.55 

-0.26 

3256.14 

Mn  i 

17569  - 48271 

19. 

3.0 

0.47 

3258.41 

Mn  i 

17637  - 48318 

13. 

2.1 

0.33 

3260.23 

Mn  i 

17637  - 48301 

11. 

1.8 

0.24 

3264.71 

Mn  i 

17282  - 47904 

10. 

1.6 

0.21 

3296.88 

Mn  I 

17452  - 47774 

3.5 

0.58 

-0.24 

3298.22 

Mn  i 

27201  - 57512 

14. 

2.3 

0.35 

3320.69 

Mn  i 

17282  - 47388 

3.3 

0.54 

-0.27 

3330.67 

Mn  i 

17452  - 47467 

3.7 

0.61 

-0.22 

3531.85 

Mn  i 

18402  - 46708 

16. 

3.0 

0.48 

3532.12 

Mn  i 

18402  - 46706 

50. 

9.3 

0.97 

3547.80 

Mn  i 

18532  - 46710 

59. 

1 1. 

1.04 

188 


Wavelength 

A 

Spectrum 

Energy  Levels 
K 

gA 

108/sec 

gf 

Log  gf 

3548.03 

Mn  t 

18532 

— 

46708 

50. 

9.4 

0.97 

3548.20 

Mn  I 

18532 

- 

46707 

18. 

3.3 

0.52 

3569.49 

Mn  i 

18705 

- 

467 1 3 

101. 

19. 

1.28 

3569.80 

Mn  l 

18705 

- 

46710 

33. 

6.2 

0.79 

3577.88 

Mn  l 

17052 

— 

44994 

39. 

7.6 

0.88 

3586.54 

Mn  t 

17282 

— 

45156 

21. 

4.0 

0.60 

3595.12 

Mn  l 

17452 

- 

45259 

8.5 

1.7 

0.22 

3607.54 

Mn  I 

17282 

- 

44994 

12. 

2.3 

0.36 

3608.49 

Mn  l 

17452 

- 

45156 

12. 

2.4 

0.38 

3610.30 

Mn  I 

17569 

— 

45259 

1 1. 

2.1 

0.32 

3619.28 

Mn  t 

17637 

— 

45259 

8.6 

1.7 

0.23 

3623.79 

Mn  i 

17569 

— 

45156 

6.5 

1.3 

0.10 

3629.74 

Mn  i 

17452 

- 

44994 

4.0 

0.79 

-0.10 

3660.40 

Mn  i 

37420 

- 

64732 

36. 

7.2 

0.85 

3670.52 

Mn  t 

17052 

— 

44289 

1.7 

0.33 

-0.48 

3676.96 

Mn  i 

37631 

— 

64820 

25. 

5.0 

0.70 

3682.09 

Mn  l 

37737 

- 

64888 

18. 

3.7 

0.56 

3693.67 

Mn  I 

34139 

- 

6 1 205 

62. 

13. 

1.11 

3696.57 

Mn  t 

23297 

- 

50341 

13. 

2.7 

0.43 

3701.73 

Mn  i 

17282 

— 

44289 

1.2 

0.25 

-0.60 

3706.08 

Mn  i 

3425  1 

— 

61226 

47. 

9.7 

0.99 

3718.93 

Mn  i 

34344 

— 

61226 

29. 

6.1 

0.79 

3728.89 

Mn  i 

23549 

- 

50359 

4.0 

0.84 

-0.08 

3731.93 

Mn  i 

41404 

- 

68192 

37. 

7.8 

0.89 

3790.22 

Mn  i 

17052 

— 

43429 

3.7 

0.79 

-0.10 

3799.26 

Mn  i 

17282 

— 

43596 

0.77 

0.17 

-0.78 

3800.55 

Mn  l 

31001 

- 

57306 

19. 

4.1 

0.61 

3801.91 

Mn  i 

25266 

- 

51561 

5.0 

1.1 

0.03 

3806.72 

Mn  l 

17052 

- 

43314 

43. 

9.3 

0.97 

3809.59 

Mn  i 

17282 

— 

43524 

10. 

2.2 

0.34 

3810.69 

Mn  i 

25281 

— 

51516 

5.0 

1.1 

0.03 

3816.75 

Mn  I 

17452 

- 

43644 

1.3 

0.29 

-0.54 

3823.51 

Mn  I 

17282 

- 

43429 

30. 

6.5 

0.81 

3823.89 

Mn  i 

17452 

- 

43596 

5.7 

1.2 

0.10 

3829.68 

Mn  l 

17568 

— 

43673 

2.0 

0.44 

-0.36 

3833.86 

Mn  i 

17568 

— 

43644 

4.7 

1.0 

0.02 

3834.36 

Mn  I 

17452 

- 

43524 

13. 

2.8 

0.45 

3839.78 

Mn  i 

17637 

- 

43673 

3.4 

0.76 

-0.12 

3841.08 

Mn  i 

17568 

— 

43596 

6.5 

1.4 

0.16 

3843.98 

Mn  i 

17637 

— 

43644 

3.4 

0.76 

-0.12 

3918.32 

Mn  i 

34139 

— 

59653 

9.5 

2.2 

0.34 

3926.47 

Mn  i 

31001 

— 

56462 

14. 

3.2 

0.50 

3952.84 

Mn  i 

33825 

- 

59117 

9.3 

2.2 

0.34 

3975.89 

Mn  i 

34845 

- 

59990 

7.9 

1.9 

0.27 

3977.08 

Mn  i 

34463 

— 

59600 

9.6 

2.3 

0.36 

3982.58 

Mn  i 

25281 

— 

50383 

7.2 

1.7 

0.23 

3985.24 

Mn  i 

25288 

— 

50373 

7.9 

1.9 

0.27 

3986.83 

Mn  i 

25266 

- 

50341 

10. 

2.4 

0.38 

3987.10 

Mn  i 

25286 

— 

50359 

7.9 

1.9 

0.27 

4018.10 

Mn  i 

17052 

- 

41933 

9.3 

2.3 

0.35 

189 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

4026.44 

Mn  i 

25266 

- 50095 

7.6 

1.8 

0.27 

4030.76 

Mn  i 

0 

- 24802 

1.4 

0.33 

-0.48 

4033.07 

Mn  i 

0 

- 24788 

0.95 

0.23 

-0.64 

4034.49 

Mn  i 

0 

- 24779 

0.54 

0.13 

-0.88 

4035.73 

Mn  i 

17282 

- 42054 

9.7 

2.4 

0.37 

4038.73 

Mn  i 

30354 

- 55108 

5.5 

1.3 

0.13 

4041.36 

Mn  i 

17052 

- 41790 

34. 

8.4 

0.93 

4045.13 

Mn  I 

34939 

- 59653 

31. 

7.7 

0.89 

4048.76 

Mn  i 

17452 

- 42144 

7.3 

1.8 

0.25 

4049.00 

Mn  i 

35041 

- 59732 

12. 

2.9 

0.46 

4052.47 

Mn  I 

35115 

- 59784 

9.9 

2.4 

0.39 

4055.21 

Mn  i 

35165 

- 59818 

22. 

5.4 

0.73 

4055.54 

Mn  i 

17282 

- 41933 

12. 

3.0 

0.47 

4057.95 

Mn  i 

24779 

- 49415 

9.8 

2.4 

0.39 

4058.93 

Mn  i 

17569 

- 42199 

7.4 

1.8 

0.26 

4059.39 

Mn  I 

24788 

- 49415 

6.8 

1.7 

0.22 

4061.74 

Mn  I 

24802 

- 49415 

34. 

8.4 

0.92 

4063.53 

Mn  I 

17452 

- 42054 

4.9 

1.2 

0.08 

4065.08 

Mn  I 

34251 

- 58843 

1 1. 

2.8 

0.45 

4068.00 

Mn  l 

17569 

- 42144 

0.55 

0.14 

-0.87 

4070.28 

Mn  I 

17637 

- 42199 

2.0 

0.51 

-0.30 

4079.24 

Mn  i 

17282 

- 41790 

4.5 

1.1 

0.06 

4079.42 

Mn  i 

17637 

- 42144 

5.0 

1.3 

0. 1 0 

4082.94 

Mn  i 

17569 

- 42054 

7.1 

1.8 

0.25 

4083.63 

Mn  i 

17452 

- 41933 

6.9 

1.7 

0.24 

4089.94 

Mn  i 

34423 

- 58867 

9.5 

2.4 

0.38 

4105.36 

Mn  i 

34939 

- 59290 

7.8 

2.0 

0.29 

41  10.90 

Mn  i 

34939 

- 59257 

29. 

7.4 

0.87 

4131.12 

Mn  i 

34139 

- 58339 

20. 

5.2 

0.72 

4135.04 

Mn  i 

34251 

- 58427 

17. 

4.3 

0.63 

4141.06 

Mn  l 

34344 

- 58486 

1 1. 

2.9 

0.46 

4147.53 

Mn  I 

27202 

- 51306 

3.5 

0.90 

-0.05 

4148.80 

Mn  I 

34423 

- 58520 

11. 

2.9 

0.46 

4176.60 

Mn  I 

34139 

- 58075 

20. 

5.3 

0.72 

4189.99 

Mn  I 

34251 

- 58110 

17. 

4.4 

0.64 

4201.76 

Mn  I 

34344 

- 58136 

9.2 

2.4 

0.39 

4211.75 

Mn  i 

34423 

- 58160 

9.3 

2.5 

0.39 

4235.14 

Mn  i 

23549 

- 47155 

11. 

3.0 

0.47 

4235.29 

Mn  i 

23297 

- 46901 

14. 

3.8 

0.58 

4239.72 

Mn  i 

23720 

- 47299 

5.7 

1.5 

0.19 

4257.66 

Mn  I 

23819 

- 47299 

9.0 

2.4 

0.39 

4265.92 

Mn  i 

23720 

- 47155 

8.7 

2.4 

0.37 

4281.10 

Mn  I 

23549 

- 46901 

7.4 

2.0 

0.31 

4284.08 

Mn  I 

23819 

- 47155 

2.0 

0.55 

-0.26 

4312.55 

Mn  i 

23720 

- 46901 

1.9 

0.52 

-0.28 

4374.95 

Mn  i 

27248 

- 50099 

2.6 

0.76 

-0.12 

4381.70 

Mn  I 

38670 

- 61485 

8.2 

2.4 

0.37 

4411.88 

Mn  I 

38009 

- 60668 

9.1 

2.6 

0.42 

4414.88 

Mn  I 

23297 

- 45941 

7.5 

2.2 

0.34 

4419.78 

Mn  I 

38120 

- 60739 

9.1 

2.7 

0.43 
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Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

\ 

K 

108/sec 

4436.35 

Mn  l 

23549 

- 46084 

5.0 

1.5 

0.17 

4451.59 

Mn  i 

23297 

- 45754 

17. 

4.9 

0.69 

4453.00 

Mn  l 

23720 

- 46170 

3.8 

1.1 

0.06 

4455.01 

Mn  i 

24779 

- 47220 

4.2 

1.2 

0.10 

4455.32 

Mn  i 

24779 

- 47218 

5.0 

1.5 

0.17 

4455.82 

Mn  i 

24779 

- 47216 

3.3 

1.00 

-0.00 

4457.04 

Mn  l 

24788 

- 47218 

1.7 

0.50 

-0.30 

4457.55 

Mn  l 

24788 

- 47216 

6.7 

2.0 

0.30 

4458.26 

Mn  i 

24788 

- 47212 

8.4 

2.5 

0.40 

4460.38 

Mn  l 

24802 

- 47216 

1.7 

0.50 

-0.30 

4461.08 

Mn  i 

24802 

- 47212 

4.6 

1.4 

0.14 

4462.02 

Mn  i 

24802 

- 47207 

16. 

4.7 

0.68 

4464.68 

Mn  i 

23549 

- 45941 

6.4 

1.9 

0.28 

4470.14 

Mn  l 

23720 

- 46084 

4.7 

1.4 

0.15 

4472.79 

Mn  i 

23819 

- 46170 

3.2 

0.96 

-0.02 

4490.08 

Mn  i 

23819 

- 46084 

4.1 

1.2 

0.09 

4498.90 

Mn  l 

23720 

- 45941 

5.3 

1.6 

0.21 

4502.22 

Mn  i 

23549 

- 45754 

5.6 

1.5 

0.18 

4605.36 

Mn  i 

38120 

- 59828 

14. 

4.3 

0.63 

4626.54 

Mn  i 

38009 

- 59617 

13. 

4.3 

0.64 

4671.69 

Mn  l 

23297 

- 44696 

0.54 

0.18 

-0.75 

4701.16 

Mn  l 

23549 

- 44815 

0.89 

0.30 

-0.53 

4709.72 

Mn  l 

23297 

- 44524 

2.7 

0.89 

-0.05 

4727.48 

Mn  t 

23549 

- 44696 

3.0 

1.0 

0.01 

4739. 1 1 

Mn  i 

23720 

- 44815 

2.3 

0.76 

-0.12 

4754.04 

Mn  i 

18403 

- 39431 

4.0 

1.3 

0.13 

4761.53 

Mn  I 

23819 

- 44815 

3.2 

1.1 

0.03 

4762.38 

Mn  i 

23297 

- 44289 

12. 

4.0 

0.60 

4765.86 

Mn  i 

23720 

- 44696 

5.3 

1.8 

0.25 

4766.43 

Mn  i 

23549 

- 44524 

8.4 

2.8 

0.45 

4783.42 

Mn  i 

18532 

- 39431 

3.7 

1.3 

0.1 1 

4823.52 

Mn  i 

1 8705 

- 39431 

4.0 

1.4 

0.15 

4844.32 

Mn  i 

31001 

- 51638 

2.1 

0.75 

-0.12 

4965.88 

Mn  l 

23297 

- 43429 

0.48 

0.18 

-0.75 

5004.91 

Mn  i 

23549 

- 43524 

0.26 

0.099 

-1.00 

5074.79 

Mn  i 

27202 

- 46901 

1.1 

0.43 

-0.37 

51 17.94 

Mn  l 

25281 

- 44815 

1.2 

0.48 

-0.32 

5150.89 

Mn  i 

25288 

- 44696 

0.95 

0.38 

-0.42 

5196.59 

Mn  i 

25286 

- 44524 

0.91 

0.37 

-0.43 

5255.32 

Mn  i 

25266 

- 44289 

1.5 

0.63 

-0.20 

5341.06 

Mn  i 

17052 

- 35770 

0.26 

0.11 

-0.96 

5349.88 

Mn  i 

43314 

- 62001 

4.7 

2.0 

0.30 

5377.63 

Mn  i 

31001 

- 49591 

6.7 

2.9 

0.47 

5394.67 

Mn  i 

0 

- 18532 

0.0012 

0.00054 

-3.27 

5399.49 

Mn  i 

31076 

- 49591 

3.4 

1.5 

0.17 

5407.42 

Mn  i 

17282 

- 35770 

0.16 

0.070 

-1.15 

5413.69 

Mn  i 

31125 

- 49591 

2.5 

1.1 

0.05 

5420.36 

Mn  i 

17282 

- 35726 

0.14 

0.061 

-1.21 

5432.55 

Mn  i 

0 

- 18402 

0.00045 

0.00020 

-3.70 

5457.47 

Mn  i 

17452 

- 35770 

0.020 

0.0090 

-2.04 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

5470.64 

Mn  i 

17452 

- 35726 

0.10 

0.045 

-1.35 

5481.40 

Mn  I 

17452 

- 35690 

0.070 

0.031 

-1.50 

5505.87 

Mn  i 

17568 

- 35726 

0.050 

0.023 

-1.64 

5516.77 

Mn  I 

17568 

- 35690 

0.080 

0.037 

-1.44 

5537.76 

Mn  I 

17637 

- 35690 

0.070 

0.032 

-1.49 

5551.98 

Mn  i 

44289 

- 62295 

5.5 

2.6 

0.41 

5567.76 

Mn  i 

44523 

- 62479 

2.2 

1.0 

0.01 

5573.01 

Mn  i 

35165 

- 53103 

0.91 

0.42 

-0.37 

5573.68 

Mn  i 

35165 

- 53101 

1.1 

0.49 

-0.31 

5738.29 

Mn  i 

34139 

- 51561 

0.75 

0.37 

-0.43 

5780.19 

Mn  i 

34251 

- 51546 

0.76 

0.38 

-0.42 

5816.84 

Mn  I 

34344 

- 51531 

0.76 

0.39 

-0.41 

6013.50 

Mn  I 

24779 

- 41404 

1.3 

0.71 

-0.15 

6016.64 

Mn  I 

24788 

- 41404 

1.9 

1.0 

0.00 

6021.80 

Mn  i 

24802 

- 41404 

2.6 

1.4 

0.16 

6384.67 

Mn  I 

30426 

- 46084 

0.27 

0.16 

-0.78 

6440.97 

Mn  i 

30420 

- 45941 

0.59 

0.37 

-0.44 

6491.71 

Mn  I 

30354 

- 45754 

0.81 

0.51 

-0.29 

6942.52 

Mn  i 

41789 

- 56190 

3.1 

2.3 

0.36 

6989.96 

Mn  i 

42054 

- 56356 

2.7 

2.0 

0.29 

7069.84 

Mn  i 

37420 

- 51561 

1.9 

1.4 

0.14 

7184.25 

Mn  i 

37631 

- 51546 

1.6 

1.2 

0.08 

7247.82 

Mn  i 

37737 

- 51531 

1.3 

0.99 

-0.00 

7283.82 

Mn  I 

35690 

- 49415 

2.2 

1.8 

0.24 

7302.89 

Mn  I 

35726 

- 49415 

3.3 

2.7 

0.42 

7326.51 

Mn  I 

35770 

- 49415 

4.4 

3.6 

0.55 

7680.20 

Mn  i 

44289 

- 57306 

3.2 

2.8 

0.45 

7712.42 

Mn  i 

44524 

- 57486 

2.6 

2.3 

0.36 

7764.72 

Mn  i 

43314 

- 56190 

2.3 

2.1 

0.33 

8670.92 

Mn  i 

35690 

- 47220 

0.65 

0.74 

-0.13 

8672.06 

Mn  i 

35690 

- 47218 

0.81 

0.92 

-0.04 

8673.97 

Mn  i 

35690 

- 47216 

0.65 

0.74 

-0.13 

8701.05 

Mn  i 

35726 

- 47216 

0.82 

0.93 

-0.03 

8703.76 

Mn  i 

35726 

- 47212 

1.1 

1.3 

0.11 

8740.93 

Mn  I 

35770 

- 47207 

2.0 

2.3 

0.37 
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Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2543.45 

Mn  n 

27589 

- 66894 

24. 

2.4 

0.37 

2556.57 

Mn  n 

27583 

- 66686 

39. 

3.8 

0.58 

2558.59 

Mn  n 

27571 

- 66643 

49. 

4.8 

0.68 

2563.65 

Mn  n 

27547 

- 66542 

73. 

7.2 

0.86 

2576.10 

Mn  n 

0 

- 38807 

80. 

7.9 

0.90 

2589.71 

Mn  li 

32788 

- 71390 

32. 

3.3 

0.51 

2593.73 

Mn  II 

0 

- 38543 

50. 

5.0 

0.70 

2598.90 

Mn  n 

2995  1 

- 68417 

62. 

6.2 

0.80 

2603.72 

Mn  II 

29889 

- 68284 

31. 

3.1 

0.50 

2605.69 

Mn  ii 

0 

- 38366 

33. 

3.3 

0.52 

2610.20 

Mn  u 

27547 

- 65847 

1 16. 

12. 

1.07 

2624.80 

Mn  ll 

27571 

- 65658 

24. 

2.5 

0.40 

2625.58 

Mn  n 

27583 

- 65658 

126. 

13. 

1.11 

2632.35 

Mn  n 

27588 

- 65566 

1 16. 

12. 

1.08 

2638.17 

Mn  ii 

27589 

- 65483 

77. 

8.1 

0.91 

2639.84 

Mn  ii 

32788 

- 70657 

54. 

5.7 

0.75 

2650.99 

Mn  ii 

32788 

- 70497 

19. 

2.0 

0.30 

2655.91 

Mn  n 

32857 

- 70497 

44. 

4.6 

0.66 

2672.59 

Mn  ii 

29889 

- 67295 

72. 

7.7 

0.89 

2673.37 

Mn  ii 

32836 

- 70231 

38. 

4.1 

0.61 

2674.43 

Mn  ii 

33147 

- 70527 

39. 

4.1 

0.62 

2680.34 

Mn  ii 

33248 

- 70546 

33. 

3.6 

0.55 

2684.55 

Mn  ii 

33278 

- 70518 

39. 

4.2 

0.62 

2685.94 

Mn  n 

30523 

- 67744 

37. 

4.0 

0.60 

2693.19 

Mn  ii 

29889 

- 67009 

18. 

2.0 

0.29 

2695.36 

Mn  n 

29919 

- 67009 

36. 

3.9 

0.59 

2698.97 

Mn  ii 

29889 

- 66929 

18. 

2.0 

0.29 

2701.00 

Mn  ll 

29889 

- 66901 

57. 

6.2 

0.79 

2701.70 

Mn  ii 

27547 

- 64550 

96. 

11. 

1.02 

2705.74 

Mn  ii 

27571 

- 64519 

77. 

8.5 

0.93 

2707.53 

Mn  ii 

27571 

- 64494 

48. 

5.3 

0.72 

2708.45 

Mn  ii 

27583 

- 64494 

67. 

7.4 

0.87 

2709.96 

Mn  ll 

27583 

- 64473 

29. 

3.2 

0.50 

2710.33 

Mn  ii 

27588 

- 64473 

48. 

5.3 

0.73 

2711.58 

Mn  ll 

27588 

- 64456 

67. 

7.4 

0.87 

2815.02 

Mn  ii 

35004 

- 70518 

46. 

5.5 

0.74 

2879.49 

Mn  ii 

33147 

- 67866 

56. 

7.0 

0.84 

2886.68 

Mn  ii 

33278 

- 67910 

51. 

6.4 

0.80 

2889.58 

Mn  ii 

33248 

- 67846 

113. 

14. 

1.15 

2892.39 

Mn  ii 

33248 

- 67812 

40. 

5.0 

0.70 

2900.16 

Mn  ii 

36274 

- 70745 

60. 

7.6 

0.88 

2933.06 

Mn  ll 

9473 

- 43557 

40. 

5.2 

0.72 

2939.30 

Mn  ii 

9473 

- 43485 

54. 

7.0 

0.84 

2949.20 

Mn  ii 

9473 

- 43370 

66. 

8.6 

0.94 

3031.06 

Mn  ii 

34762 

- 67744 

41. 

5.7 

0.76 

3441.99 

Mn  ii 

14326 

- 43370 

35. 

6.3 

0.80 

3460.33 

Mn  ii 

14594 

- 43485 

18. 

3.3 

0.52 

3474.04 

Mn  ii 

14594 

- 43370 

18. 

3.2 

0.51 

3482.91 

Mn  ii 

14781 

- 43485 

15. 

2.7 

0.43 

3488.68 

Mn  ii 

14901 

- 43557 

9.6 

1.8 

0.24 
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Wavelength  Spectrum  Energy  Levels  gA 


gf 


A K 108/sec 


3495.84 

Mn  ii 

14960 

- 43557 

7.6 

1.4 

3496.81 

Mn  ii 

14781 

- 43370 

2.6 

0.48 

3497.54 

Mn  II 

14901 

- 43485 

5.4 

0.99 
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Log  gf 


0.14 

-0.32 

-0.00 


Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2325.94 

Mo  l 

12346 

_ 

55328 

4.5 

0.36 

-0.44 

2352.61 

Mo  t 

12346 

- 

54839 

3.8 

0.31 

-0.50 

2355.22 

Mo  l 

1 1 143 

- 

53589 

3.3 

0.27 

-0.56 

2364.37 

Mo  l 

1 1 454 

- 

53736 

3.4 

0.28 

-0.55 

2372.27 

Mo  i 

1 1454 

— 

53595 

6.6 

0.56 

-0.25 

2380.41 

Mo  i 

1 1859 

_ 

53855 

5.9 

0.50 

-0.30 

2383.52 

Mo  t 

1 1859 

- 

53800 

8.8 

0.75 

-0. 1 3 

2408.39 

Mo  t 

12346 

- 

53855 

3.0 

0.26 

-0.59 

2415.33 

Mo  l 

12346 

- 

53736 

5.9 

0.52 

-0.29 

2430.43 

Mo  i 

12346 

— 

53479 

6.7 

0.59 

-0.23 

2471.97 

Mo  l 

10768 

— 

51210 

14. 

1.2 

0.09 

2481.81 

Mo  l 

10768 

- 

51049 

6.3 

0.58 

-0.24 

2509.56 

Mo  i 

12346 

- 

52182 

5.0 

0.47 

-0.32 

2515.66 

Mo  i 

12346 

- 

52085 

2.5 

0.24 

-0.63 

2517.46 

Mo  l 

1 1454 

— 

5 1 1 65 

4.3 

0.41 

-0.39 

2524.81 

Mo  l 

1 1454 

— 

51049 

8.5 

0.81 

-0.09 

2536.85 

Mo  l 

12346 

- 

51753 

7.1 

0.69 

-0.16 

2540.45 

Mo  l 

1 1859 

- 

51210 

10. 

0.99 

-0.00 

2S43.35 

Mo  i 

11859 

- 

5 1 1 65 

5.8 

0.56 

-0.25 

2548.22 

Mo  i 

1 0768 

— 

49999 

25. 

2.4 

0.39 

2550.85 

Mo  i 

11859 

_ 

51049 

10. 

0.98 

-0.01 

2567.05 

Mo  i 

10768 

- 

49712 

18. 

1.8 

0.26 

2572.34 

Mo  i 

12346 

- 

51210 

30. 

2.9 

0.47 

2575.77 

Mo  i 

11858 

- 

50670 

3.4 

0.34 

-0.47 

2578.77 

Mo  l 

1 1858 

— 

50625 

8.1 

0.81 

-0.09 

2582.16 

Mo  l 

10768 

— 

49484 

18. 

1.8 

0.25 

2591.98 

Mo  l 

1 1 143 

- 

49712 

5.2 

0.52 

-0.28 

2595.40 

Mo  i 

10966 

— 

49484 

7.2 

0.73 

-0.14 

2596.77 

Mo  l 

2 1 343 

- 

59841 

8.9 

0.90 

-0.05 

2597.22 

Mo  l 

10768 

— 

49259 

2.1 

0.21 

-0.67 

2599.64 

Mo  i 

12346 

— 

50802 

4.2 

0.43 

-0.37 

2603.32 

Mo  t 

10768 

— 

49169 

1.8 

0.19 

-0.73 

2607.37 

Mo  i 

1 1 143 

- 

49484 

18. 

1.8 

0.26 

2608.86 

Mo  l 

20930 

- 

59250 

6.9 

0.70 

-0.15 

261 1.20 

Mo  I 

2095  1 

— 

59236 

41. 

4.2 

0.62 

2613.08 

Mo  l 

1 1 454 

— 

49712 

21. 

2.1 

0.33 

2615.39 

Mo  l 

10966 

- 

49190 

8.4 

0.86 

-0.06 

2616.78 

Mo  l 

1 1 143 

- 

49346 

27. 

2.8 

0.45 

2621.07 

Mo  l 

11859 

— 

49999 

11. 

1.1 

0.06 

2627.55 

Mo  l 

1 1 143 

— 

49190 

21. 

2,2 

0.34 

2628.74 

Mo  I 

1 1454 

— 

49484 

11. 

1.2 

0.07 

2628.97 

Mo  I 

1 1 143 

- 

49169 

5.3 

0.55 

-0.26 

2629.85 

Mo  I 

1 1454 

- 

49468 

31. 

3.2 

0.50 

2631.50 

Mo  I 

10966 

- 

48956 

4.0 

0.42 

-0.38 

2635.57 

Mo  I 

11859 

— 

49790 

5.4 

0.56 

-0.25 

2638.30 

Mo  I 

1 1454 

— 

49346 

18. 

1.8 

0.26 

2640.99 

Mo  I 

11859 

- 

49712 

31. 

3.2 

0.50 

2643.81 

Mo  I 

1 1 143 

- 

48956 

2.5 

0.27 

-0.57 

2647.25 

Mo  I 

10768 

— 

48532 

1.9 

0.20 

-0.71 

2649.25 

Mo  I 

1 1454 

- 

49190 

2.1 

0.22 

-0.65 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2649.46 

Mo  I 

11859 

- 49591 

46. 

4.9 

0.69 

2650.68 

Mo  I 

1 1454 

- 49169 

2.7 

0.28 

-0.55 

2655.03 

Mo  i 

12346 

- 49999 

44. 

4.6 

0.66 

2655.93 

Mo  i 

10768 

- 48409 

2.3 

0.24 

-0.62 

2656.49 

Mo  i 

11143 

- 48775 

2.5 

0.26 

-0.58 

2658.1  1 

Mo  I 

11859 

- 49468 

20. 

2.2 

0.33 

2665.10 

Mo  i 

11859 

- 49370 

7.8 

0.83 

-0.08 

2666.75 

Mo  i 

11859 

- 49346 

3.3 

0.35 

-0.45 

2670.32 

Mo  I 

10768 

- 48206 

3.5 

0.37 

-0.43 

2678.67 

Mo  I 

1 1454 

- 48775 

2.0 

0.21 

-0.67 

2679.85 

Mo  i 

12346 

- 49651 

77. 

8.3 

0.92 

2682.62 

Mo  I 

11143 

- 48409 

1.8 

0.20 

-0.70 

2688.64 

Mo  I 

21343 

- 58526 

10. 

1.1 

0.04 

2693.04 

Mo  i 

12346 

- 49468 

2.0 

0.22 

-0.66 

2696.07 

Mo  i 

10768 

- 47848 

3.3 

0.36 

-0.45 

2697.81 

Mo  i 

10966 

- 48022 

4.7 

0.51 

-0.29 

2700.21 

Mo  i 

12346 

- 49370 

4.5 

0.49 

-0.31 

2701.03 

Mo  I 

11858 

- 48870 

8.7 

0.95 

-0.02 

2705.24 

Mo  I 

11454 

- 48409 

2.8 

0.31 

-0.51 

2706.12 

Mo  i 

11143 

- 48085 

5.2 

0.57 

-0.24 

2710.74 

Mo  I 

11143 

- 48022 

3.4 

0.38 

-0.42 

2715.17 

Mo  I 

10768 

- 47588 

2.3 

0.26 

-0.59 

2720.17 

Mo  I 

1 1454 

- 48206 

4.5 

0.50 

-0.31 

2724.41 

Mo  I 

16784 

- 53479 

15. 

1.7 

0.22 

2725.15 

Mo  i 

1 1 143 

- 47827 

9.0 

1.0 

0.00 

2725.95 

Mo  I 

11859 

- 48532 

2.9 

0.32 

-0.49 

2726.65 

Mo  I 

21154 

- 57818 

5.7 

0.64 

-0.20 

2728.70 

Mo  I 

1 1 143 

- 47779 

4.5 

0.50 

-0.30 

2729.13 

Mo  I 

1 1454 

- 48085 

3.1 

0.34 

-0.47 

2733.39 

Mo  I 

1 1454 

- 48028 

14. 

1.5 

0.19 

2735.65 

Mo  I 

16784 

- 53327 

3.7 

0.42 

-0.38 

2735.88 

Mo  I 

11858 

- 48399 

1.4 

0.16 

-0.80 

2736.42 

Mo  i 

18356 

- 54889 

4.4 

0.50 

-0.30 

2743.07 

Mo  i 

1 1 143 

- 47588 

12. 

1.3 

0.12 

2743.71 

Mo  i 

10966 

- 47402 

4.5 

0.51 

-0.29 

2745.09 

Mo  I 

10768 

- 47186 

3.6 

0.40 

-0.40 

2745.38 

Mo  I 

16784 

- 53198 

5.2 

0.59 

-0.23 

2748.49 

Mo  i 

1 1454 

- 47827 

2.9 

0.33 

-0.48 

2751.47 

Mo  I 

11859 

- 48192 

18. 

2.0 

0.31 

2754.29 

Mo  i 

10768 

- 47064 

1.4 

0.16 

-0.80 

2755.37 

Mo  I 

10966 

- 47248 

1.5 

0.17 

-0.78 

2759.58 

Mo  I 

11859 

- 48085 

1.5 

0.18 

-0.75 

2761.53 

Mo  I 

12346 

- 48547 

12. 

1.3 

0.13 

2762.70 

Mo  i 

12346 

- 48532 

3.9 

0.45 

-0.35 

2763.03 

Mo  I 

1 1 143 

- 47324 

3.0 

0.34 

-0.47 

2763.93 

Mo  I 

1 1859 

- 48028 

2.2 

0.25 

-0.60 

2766.26 

Mo  i 

1 1 143 

- 47282 

5.1 

0.59 

-0.23 

2766.72 

Mo  i 

1 1454 

- 47588 

2.0 

0.23 

-0.64 

2767.22 

Mo  i 

10768 

- 46895 

1.3 

0.15 

-0.81 

2771.36 

Mo  i 

10966 

- 47039 

1.2 

0.14 

-0  85 
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Wavelength  Spectrum  Energy  Levels 
A K 


2777.74 

Mo  i 

1 1858 

- 

47848 

2779.48 

Mo  I 

1 1 143 

- 

47110 

2787.83 

Mo  l 

12346 

- 

48206 

2788.94 

Mo  I 

12346 

- 

48192 

2790.01 

Mo  l 

16748 

— 

52579 

2790.31 

Mo  1 

1 1454 

— 

47282 

2792.96 

Mo  t 

1 1454 

- 

47248 

2796.78 

Mo  i 

24096 

- 

59841 

2797.93 

Mo  i 

1 1454 

- 

47184 

2801.47 

Mo  i 

10768 

— 

46453 

2807.36 

Mo  l 

1 1454 

— 

47064 

2808.37 

Mo  t 

1 1454 

- 

47052 

2809.96 

Mo  I 

1 1 143 

- 

46720 

2810.43 

Mo  i 

18229 

— 

53800 

2815.54 

Mo  I 

18229 

— 

53736 

2815.91 

Mo  l 

1 1454 

— 

46956 

2818.30 

Mo  l 

1 1454 

- 

46926 

2822.43 

M<i  I 

1 1454 

- 

46874 

2822.86 

Mo  t 

18229 

- 

53644 

2825.67 

Mo  I 

18356 

— 

53736 

2826.54 

Mo  i 

24823 

— 

60191 

2826.75 

Mo  i 

18229 

- 

53595 

2828.79 

Mo  t 

24096 

- 

59437 

2829.79 

Mo  t 

I 1858 

- 

47186 

2829.94 

Mo  t 

1 1858 

— 

47184 

2835.91 

Mo  t 

11858 

— 

47110 

2836.03 

Mo  i 

16641 

- 

51891 

2837.90 

Mo  t 

21154 

- 

56381 

2839.58 

Mo  t 

1 1858 

— 

47064 

2844.39 

Mo  t 

24466 

— 

59612 

2850.79 

Mo  i 

11859 

— 

46926 

2851.18 

Mo  I 

12346 

- 

47409 

2853.58 

Mo  i 

16641 

- 

51675 

2854.87 

Mo  i 

24823 

- 

59841 

2859.57 

Mo  l 

20948 

— 

55908 

2864.31 

Mo  i 

24096 

_ 

58998 

2864.66 

Mo  I 

11859 

- 

46756 

2869.56 

Mo  I 

12346 

- 

47184 

2870.18 

Mo  I 

12346 

- 

47177 

2870.90 

Mo  I 

21154 

— 

55976 

2873.64 

Mo  I 

24823 

— 

59612 

2876.54 

Mo  I 

21154 

— 

55908 

2878.38 

Mo  I 

11858 

- 

46590 

2882.54 

Mo  I 

20158 

- 

54839 

2885.74 

Mo  I 

25549 

— 

60192 

2886.61 

Mo  I 

21343 

— 

55976 

2887.62 

Mo  I 

10768 

- 

45389 

2889.84 

Mo  I 

11858 

— 

46453 

2893.23 

Mo  I 

25639 

— 

60192 

2896.44 

Mo  I 

12346 

- 

46861 

gA 

108/sec 

gf 

Log  gf 

6.7 

0.78 

-0.1  1 

3.2 

0.37 

-0.43 

10. 

1.2 

0.07 

4.1 

0.48 

-0.32 

2.9 

0.34 

-0.46 

4.4 

0.52 

-0.29 

3.7 

0.43 

-0.37 

7.6 

0.90 

-0.05 

1 1. 

1.3 

0.1  1 

8.4 

0.99 

-0.00 

1.4 

0.17 

-0.78 

3.2 

0.37 

-0.43 

1.3 

0.15 

-0.81 

3.5 

0.41 

-0.39 

4.6 

0.54 

-0.26 

3.1 

0.37 

-0.43 

1.7 

0.20 

-0.69 

1.4 

0.16 

-0.79 

3.4 

0.41 

-0.39 

6.9 

0.83 

-0.08 

59. 

7.1 

0.85 

6.8 

0.81 

-0.09 

9.4 

1.1 

0.05 

1.8 

0.22 

-0.66 

3.3 

0.40 

-0.40 

0.90 

0.1 1 

-0.96 

1.1 

0.13 

-0.88 

9.1 

1.1 

0.04 

2.5 

0.30 

-0.52 

54. 

6.5 

0.81 

2.8 

0.34 

-0.47 

1.6 

0.19 

-0.72 

4.4 

0.54 

-0.27 

9.7 

1.2 

0.08 

8.8 

1.1 

0.03 

37. 

4.6 

0.66 

6.0 

0.74 

-0.13 

3.3 

0.41 

-0.38 

1.3 

0.16 

-0.79 

5.2 

0.64 

-0.19 

9.7 

1.2 

0.08 

8.8 

1.1 

0.04 

1.6 

0.20 

-0.70 

6.6 

0.83 

-0.08 

16. 

2.0 

0.30 

16. 

2.0 

0.31 

0.79 

0.098 

-1.01 

1.6 

0.19 

-0.71 

16. 

2.0 

0.31 

1.2 

0.15 

-0.82 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2898.65 

Mo  i 

20350 

- 54839 

13. 

1.7 

0.23 

2905.27 

Mo  I 

12346 

- 46756 

6.8 

0.86 

-0.07 

2906.06 

Mo  I 

20130 

- 54531 

10. 

1.3 

0.12 

2907.78 

Mo  I 

1 1454 

- 45835 

0.90 

0.1 1 

-0.94 

2908.16 

Mo  I 

21154 

- 55530 

4.3 

0.55 

-0.26 

2913.52 

Mo  I 

10768 

- 45081 

1.9 

0.24 

-0.62 

2915.26 

Mo  l 

25549 

- 59841 

12. 

1.5 

0.18 

2915.38 

Mo  I 

20281 

- 54572 

9.1 

1.2 

0.07 

2916.10 

Mo  I 

1 1 143 

- 45425 

1.4 

0.18 

-0.76 

2919.20 

Mo  i 

1 1 143 

- 45389 

0.68 

0.087 

-1.06 

2919.38 

Mo  i 

12346 

- 46590 

2.3 

0.29 

-0.54 

2931.08 

Mo  i 

12346 

- 46453 

1.9 

0.24 

-0.61 

2934.84 

Mo  I 

25549 

- 59612 

16. 

2.0 

0.31 

2936.50 

Mo  I 

21343 

- 55387 

14. 

1.8 

0.27 

2940.98 

Mo  l 

20350 

- 54343 

7.7 

1.00 

-0.00 

2942.85 

Mo  I 

1 1454 

- 45425 

1.6 

0.21 

-0.68 

2944.21 

Mo  I 

0 

- 33955 

0.16 

0.021 

-1.67 

2945.43 

Mo  I 

20948 

- 54889 

14. 

1.8 

0.25 

2945.66 

Mo  i 

1 1 143 

- 45080 

3.8 

0.49 

-0.31 

2946.01 

Mo  i 

1 1454 

- 45389 

5.5 

0.72 

-0.15 

2953.56 

Mo  i 

16784 

- 50631 

4.6 

0.61 

-0.22 

2959.48 

Mo  i 

20158 

- 53938 

12. 

1.6 

0.21 

2959.80 

Mo  i 

1 1859 

- 45635 

2.5 

0.32 

-0.49 

2972.96 

Mo  l 

1 1454 

- 45081 

2.1 

0.28 

-0.55 

2977.27 

Mo  i 

20158 

- 53736 

7.3 

0.97 

-0.01 

2978.28 

Mo  i 

1 1859 

- 45425 

5.1 

0.68 

-0.16 

2981.52 

Mo  i 

1 1858 

- 45389 

3.5 

0.46 

-0.33 

2983.04 

Mo  I 

19970 

- 53483 

7.1 

0.94 

-0.03 

2983.81 

Mo  I 

20350 

- 53855 

9.8 

1.3 

0.12 

2985.16 

Mo  I 

12346 

- 45836 

1.6 

0.21 

-0.68 

2985.84 

Mo  l 

25517 

- 58999 

12. 

1.6 

0.19 

2987.92 

Mo  i 

20130 

- 53588 

17. 

2.2 

0.35 

2988.23 

Mo  l 

20281 

- 53736 

12. 

1.6 

0.21 

2988.68 

Mo  i 

20350 

- 53800 

25. 

3.3 

0.52 

2989.80 

' Mo  i 

20158 

- 53595 

29. 

3.8 

0.59 

3000.23 

Mo  I 

20158 

- 53479 

7.1 

0.96 

-0.02 

3002.21 

Mo  I 

0 

- 33299 

0.19 

0.025 

-1.60 

3010.26 

Mo  I 

12346 

- 45556 

1.5 

0.20 

-0.70 

3013.39 

Mo  i 

18229 

- 51405 

14. 

1.9 

0.29 

3016.78 

Mo  i 

21154 

- 54292 

13. 

1.8 

0.25 

3025.00 

Mo  i 

18356 

- 51405 

29. 

3.9 

0.60 

3035.33 

Mo  i 

18229 

- 51165 

5.2 

0.72 

-0.14 

3036.31 

Mo  l 

18480 

- 51405 

12. 

1.6 

0.21 

3039.82 

Mo  i 

25639 

- 58526 

1 1. 

1.6 

0.20 

3041.70 

Mo  i 

16784 

- 49650 

25. 

3.5 

0.55 

3046.80 

Mo  i 

16784 

- 49596 

13. 

1.8 

0.24 

3047.31 

Mo  I 

16785 

- 49591 

17. 

2.4 

0.38 

3055.32 

Mo  i 

16748 

- 49468 

17. 

2.4 

0.37 

3061.59 

Mo  I 

16693 

- 49346 

13. 

1.8 

0.25 

3064.28 

Mo  i 

16784 

- 49408 

64. 

9.1 

0.96 
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Wavelength  Spectrum  Energy  Levels 
A K 


3068.00 

Mo  i 

16785 

- 

49370 

3070.90 

Mo  l 

16748 

- 

49302 

307 1 .44 

Mo  I 

16641 

- 

49 1 90 

3074.37 

Mo  1 

16784 

- 

49302 

3079.88 

Mo  l 

23515 

— 

55975 

3080.41 

Mo  i 

1 6693 

— 

49147 

3081.16 

Mo  i 

1 8480 

- 

50926 

3085.62 

Mo  I 

16748 

- 

49147 

3089.12 

Mo  1 

16784 

- 

49147 

3089.71 

Mo  I 

16641 

— 

48997 

3094.66 

Mo  l 

16693 

— 

48997 

3099.93 

Mo  l 

16748 

- 

48999 

3100.88 

Mo  l 

23668 

- 

55908 

31 12.12 

Mo  l 

0 

- 

32123 

31 17.54 

Mo  l 

24823 

— 

56891 

3132.59 

Mo  l 

0 

— 

31913 

3135.89 

Mo  I 

24096 

- 

55976 

3136.46 

Mo  l 

16748 

- 

48622 

3136.75 

Mo  I 

23516 

- 

55387 

3147.35 

Mo  l 

16784 

— 

48547 

3156.51 

Mo  l 

1 1858 

— 

43530 

3158.16 

Mo  l 

0 

- 

31655 

3163.90 

Mo  l 

16641 

- 

48238 

3164.53 

Mo  i 

1 1454 

- 

43046 

3170.35 

Mo  I 

0 

— 

31533 

3172.37 

Mo  i 

16693 

— 

48206 

3177.90 

Mo  i 

16748 

- 

48206 

3183.03 

Mo  i 

16785 

- 

48192 

3184.57 

Mo  i 

16693 

- 

48085 

3185.10 

Mo  i 

1 1858 

— 

43246 

3185.71 

Mo  i 

16641 

— 

48022 

3188.09 

Mo  I 

23668 

— 

55026 

3188.40 

Mo  i 

23534 

- 

54889 

3191.52 

Mo  I 

21343 

- 

52667 

3192.80 

Mo  I 

21154 

— 

52465 

3193.97 

Mo  I 

0 

_ 

31300 

3194.87 

Mo  I 

24096 

- 

55387 

3195.96 

Mo  I 

16748 

— 

48028 

3198.85 

Mo  I 

12346 

- 

43598 

3200.21 

Mo  I 

18229 

— 

49468 

3200.89 

Mo  I 

18480 

_ 

49712 

3205.22 

Mo  I 

10966 

- 

42156 

3205.54 

Mo  i 

11858 

- 

43046 

3205.88 

Mo  i 

12346 

- 

43530 

3208.83 

Mo  i 

0 

— 

31155 

3210.97 

Mo  I 

16693 

— 

47827 

3213.32 

Mo  i 

11858 

— 

42970 

3214.44 

Mo  i 

16748 

- 

47848 

3215.07 

Mo  i 

1 1 143 

— 

42237 

3220.86 

Mo  i 

10768 

- 

41807 

gA 

1 08/sec 

gf 

Log  gf 

8.3 

1.2 

0.07 

20. 

2.9 

0.46 

6.8 

0.96 

-0.02 

63. 

9.0 

0.95 

30. 

4.3 

0.63 

16. 

2.3 

0.36 

4.2 

0.60 

-0.22 

62. 

8.8 

0.94 

8.0 

1.1 

0.06 

7.8 

1.1 

0.05 

42. 

6.0 

0.78 

8.4 

1.2 

0.08 

22 

3.2 

0.50 

a98 

0.14 

-0.85 

12. 

1.8 

0.25 

9.8 

1.4 

0.16 

1 1. 

1.7 

0.22 

6.8 

1.00 

-0.00 

9.1 

1.4 

0.13 

16. 

2.3 

0.36 

1.0 

0.15 

-0.82 

3.8 

0.57 

-0.24 

6.3 

0.94 

-0.03 

1.9 

0.29 

-0.54 

5.4 

0.82 

-0.09 

2.6 

0.39 

-0.41 

6.3 

0.95 

-0.02 

24. 

3.6 

0.56 

7.6 

1.2 

0.06 

6.2 

0.95 

-0.02 

11. 

1.7 

0.23 

12. 

1.8 

0.26 

12. 

1.8 

0.25 

14. 

2.1 

0.32 

13. 

2.0 

0.31 

4.4 

0.68 

-0.17 

12. 

1.9 

0.28 

18. 

2.8 

0.44 

2.3 

0.35 

-0.46 

5.4 

0.84 

-0.08 

5.7 

0.88 

-0.06 

4.2 

0.65 

-0.19 

1.9 

0.30 

-0.53 

16. 

2.5 

0.40 

1.7 

0.26 

-0.58 

15. 

2.2 

0.35 

1.0 

0.16 

-0.81 

7.3 

1.1 

0.05 

7.2 

1.1 

0.05 

0.73 

0.11 

-0.94 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

A 

K 

108/sec 

3221.74 

Mo  i 

18229  - 49259 

29. 

4.5 

3223.49 

Mo  l 

11143  - 42156 

0.81 

0.13 

3228.22 

Mo  i 

11454  - 42422 

12. 

1.9 

3229.79 

Mo  I 

12346  - 43299 

10. 

1.6 

3233.14 

Mo  I 

16784  - 47705 

66. 

10. 

3235.38 

Mo  i 

12346  - 43246 

3.3 

0.52 

3237.08 

Mo  i 

20281  - 51165 

111. 

17. 

3237.98 

Mo  i 

16784  - 47659 

6.6 

1.0 

3240.49 

Mo  l 

12346  - 43197 

3.3 

0.51 

3244.47 

Mo  I 

18356  - 49169 

3.9 

0.62 

3245.92 

Mo  I 

27727  - 58526 

16. 

2.6 

3249.92 

Mo  i 

16641  - 47402 

3.5 

0.56 

3256.21 

Mo  I 

11454  - 42156 

12. 

1.9 

3259.16 

Mo  i 

24466  - 55140 

22. 

3.4 

3260.48 

Mo  i 

16748  - 47409 

3.6 

0.57 

3262.63 

Mo  I 

16641  - 47282 

16. 

2.6 

3263.83 

Mo  I 

10768  - 41398 

1.2 

0.18 

3264.40 

Mo  I 

16785  - 47409 

27. 

4.3 

3270.90 

Mo  i 

11859  - 42422 

11. 

1.8 

3279.44 

Mo  l 

16692  - 47177 

3.4 

0.55 

3285.02 

Mo  i 

10966  - 41398 

0.25 

0.040 

3285.36 

Mo  l 

16748  - 47177 

1.7 

0.28 

3287.38 

Mo  I 

16641  - 47052 

3.3 

0.53 

3289.02 

Mo  I 

11454  - 41850 

13. 

2.1 

3289.84 

Mo  I 

16784  - 47172 

10. 

1.7 

3290.82 

Mo  i 

11858  - 42237 

13. 

2.1 

3294.85 

Mo  i 

11143  - 41484 

1.4 

0.22 

3296.40 

Mo  i 

11858  - 42186 

1.4 

0.22 

3303.34 

Mo  i 

16693  - 46956 

5.3 

0.86 

3304.22 

Mo  i 

11143  - 41398 

1.8 

0.30 

3305.56 

Mo  i 

10768  - 41012 

3.0 

0.49 

3305.90 

Mo  I 

21619  - 51859 

17. 

2.8 

3307.12 

Mo  i 

11859  - 42088 

4.1 

0.67 

3310.77 

Mo  i 

10768  - 40964 

1.5 

0.24 

3312.33 

Mo  I 

16693  - 46874 

4.8 

0.78 

3319.59 

Mo  I 

16693  - 46808 

6.3 

1.0 

3319.79 

Mo  I 

16641  - 46755 

6.2 

1.0 

3323.95 

Mo  I 

12346  - 42422 

9.0 

1.5 

3325.67 

Mo  I 

10768  - 40829 

3.2 

0.53 

3327.30 

Mo  I 

10966  - 41012 

3.4 

0.56 

3331.40 

Mo  i 

16748  - 46756 

3.1 

0.52 

3336.51 

Mo  I 

18229  - 48192 

8.7 

1.5 

3340.17 

Mo  l 

10768  - 40698 

2.1 

0.35 

3344.75 

Mo  I 

11143  - 41032 

12. 

2.0 

3347.02 

Mo  I 

11143  - 41012 

3.0 

0.51 

3349.19 

Mo  I 

18356  - 48206 

4.4 

0.74 

3350.30 

Mo  i 

12346  - 42186 

1.7 

0.28 

3354.99 

Mo  I 

10768  - 40566 

1.1 

0.18 

3358.12 

Mo  i 

1 1454  - 41224 

16. 

2.7 

3361.37 

Mo  I 

12346  - 42088 

3.3 

0.56 

Log  gf 


0.65 

-0.90 

0.27 

0.21 

1.02 

-0.29 

1.24 

0.01 

-0.29 

-0.21 

0.41 

-0.25 

0.29 

0.54 

-0.25 

0.42 

-0.73 

0.63 

0.25 

-0.26 

-1.40 

-0.56 

-0.27 

0.33 

0.22 

0.31 

-0.65 

-0.66 

-0.07 

-0.52 

-0.31 
0.44 
-0.18 
-0.61 
-0.1 1 

0.02 

0.01 

0.17 

-0.27 

-0.25 

-0.29 

0.16 

—0.46 

0.31 

-0.29 

-0. 1 3 
-0.55 
-0.74 
0.44 
-0.25 


200 


Wavelength 

A 

Spectrum 

Energy'  Levels 
K 

gA 

108/sec 

gf 

Log  gf 

3362.37 

Mo  l 

10966 

— 

40698 

1.1 

0.19 

-0.72 

3363.78 

Mo  l 

10768 

- 

40488 

7.9 

1.3 

0.13 

3369.25 

Mo  i 

18356 

- 

48028 

4.3 

0.72 

-0.14 

3375.22 

Mo  l 

18229 

- 

47848 

4.1 

0.70 

-0.16 

3375.65 

Mo  I 

21619 

— 

51234 

7.8 

1.3 

0.12 

3378.20 

Mo  I 

1 1 143 

— 

40736 

1.1 

0.19 

-0.71 

3378.46 

Mo  l 

25549 

- 

55140 

26. 

4.4 

0.64 

3379.97 

Mo  l 

1 1454 

- 

41032 

9.2 

1.6 

0.20 

3382.29 

Mo  I 

1 1454 

- 

41012 

0.61 

0.1  1 

-0.98 

3382.48 

Mo  I 

1 1 143 

— 

40699 

2.8 

0.48 

-0.32 

3384.62 

Mo  I 

11859 

— 

41396 

20. 

3.5 

0.55 

3385.88 

Mo  l 

26636 

- 

56162 

14. 

2.4 

0.39 

3387.75 

Mo  l 

1 1454 

- 

40964 

0.91 

0.16 

-0.81 

3389.80 

Mo  l 

18356 

- 

47848 

10. 

1.8 

0.25 

3392.17 

Mo  i 

21154 

— 

50625 

1 1. 

1.8 

0.26 

3393.65 

Mo  l 

21343 

— 

50802 

18. 

3.2 

0.50 

3397.69 

Mo  l 

1 1 143 

- 

40566 

1.4 

0.23 

-0.63 

3402.81 

Mo  l 

27766 

- 

57144 

31. 

5.4 

0.73 

3403.35 

Mo  i 

1 1454 

— 

40829 

0.59 

0.10 

-0.99 

3404.34 

Mo  l 

1 1859 

— 

41224 

6.5 

1.1 

0.06 

3405.20 

Mo  l 

18229 

_ 

47588 

3.9 

0.68 

-0.17 

3418.52 

Mo  I 

1 1454 

- 

40698 

2.1 

0.37 

-0.43 

3418.96 

Mo  I 

20350 

- 

49591 

4.5 

0.78 

-0.11 

3420.04 

Mo  i 

18356 

- 

47588 

16. 

2.7 

0.44 

3421.25 

Mo  l 

10768 

— 

39989 

1.4 

0.24 

-0.61 

3422.31 

Mo  l 

20158 

— 

49370 

23. 

4.0 

0.60 

3424.60 

Mo  l 

10768 

- 

39960 

1.4 

0.24 

-0.61 

3424.76 

Mo  l 

16748 

- 

45939 

3.7 

0.66 

-0.18 

3425.19 

Mo  i 

20281 

- 

49468 

8.7 

1.5 

0.19 

3425.48 

Mo  I 

16784 

— 

45969 

5.0 

0.88 

-0.05 

3426.00 

Mo  l 

18229 

— 

47409 

7.5 

1.3 

0.12 

3426.79 

Mo  i 

11859 

- 

41032 

1.6 

0.27 

-0.56 

3427.90 

Mo  I 

27727 

- 

56891 

19. 

3.4 

0.53 

3432.87 

Mo  i 

16748 

- 

45870 

3.7 

0.65 

-0.19 

3434.04 

Mo  I 

1 1454 

— 

40566 

0.82 

0.15 

-0.84 

3434.79 

Mo  i 

11859 

— 

40964 

3.7 

0.65 

-0.19 

3435.4*; 

Mo  i 

25639 

- 

54739 

63. 

11. 

1.04 

3437.22 

Mo  i 

16785 

— 

45870 

24. 

4.3 

0.64 

3438.87 

Mo  i 

10966 

— 

40037 

1.9 

0.34 

-0.47 

3441.44 

Mo  I 

12346 

— 

41396 

2.8 

0.49 

—0.3-1 

3442.66 

Mo  i 

20130 

— 

49169 

5.5 

0.98 

-0.01 

3443.26 

Mo  i 

1 1454 

— 

40488 

2.2 

0.38 

-0.42 

3445.04 

Mo  I 

20350 

- 

49370 

8^6 

1.5 

0.19 

3445.26 

Mo  i 

16693 

- 

45710 

7.0 

1.3 

0.10 

3447.12 

Mo  I 

12346 

— 

41348 

34. 

6.1 

0.79 

3449.07 

Mo  i 

11859 

— 

40844 

6.0 

1.1 

0.03 

3449.85 

Mo  i 

20281 

— 

49259 

8.4 

1.5 

0.18 

3452.60 

Mo  i 

18229 

- 

47184 

14. 

2.6 

0.41 

3454.22 

Mo  i 

16693 

— 

45635 

3.7 

0.67 

-0.17 

3456.15 

Mo  i 

18356 

— 

47282 

11. 

2.0 

0.29 

201 


Wavelength  Spectrum 

Energy  Levels 

gf 

Log  gf 

A 

K 

108/sec 

3456.39 

Mo  i 

0 

— 

28924 

0.31 

0.056 

-1.26 

3458.15 

Mo  i 

20281 

- 

49190 

5.6 

1.00 

-0.00 

3459.92 

Mo  I 

11143 

- 

40037 

1.2 

0.21 

-0.67 

3460.23 

Mo  i 

18356 

— 

47248 

7.3 

1.3 

0.12 

3460.78 

Mo  I 

16748 

— 

45635 

. 2.3 

0.41 

-0.38 

3466.83 

Mo  I 

0 

_ 

28836 

0.10 

0.018 

-1.74 

3466.97 

Mo  I 

18229 

- 

47064 

3.5 

0.63 

-0.20 

3467.85 

Mo  i 

18356 

— 

47184 

14. 

2.6 

0.41 

3469.22 

Mo  I 

16641 

— 

45458 

11. 

2.0 

0.30 

3469.63 

Mo  I 

24823 

— 

53637 

11. 

2.0 

0.30 

3470.92 

Mo  I 

18480 

_ 

47282 

11. 

2.0 

0.30 

3473.22 

Mo  I 

16641 

- 

45425 

2.2 

0.40 

-0.40 

3475.03 

Mo  I 

18480 

— 

47248 

11. 

2.0 

0.30 

3479.43 

Mo  i 

16693 

- 

45425 

6.0 

1.1 

0.04 

3480.09 

Mo  I 

18229 

— 

46956 

5.5 

1.0 

0.00 

3481.79 

Mo  i 

20158 

— 

48870 

8.5 

1.6 

0.19 

3482.40 

Mo  I 

11859 

- 

40566 

1.7 

0.30 

-0.52 

3483.67 

Mo  i 

18229 

- 

46926 

5.1 

0.92 

-0.03 

3483.84 

Mo  I 

18356 

— 

47052 

10. 

1.9 

0.28 

3485.93 

Mo  I 

1 1 143 

— 

39821 

1.7 

0.31 

-0.51 

3491.77 

Mo  i 

18480 

— 

47110 

7.1 

1.3 

0.11 

3493.34 

Mo  l 

12346 

- 

40964 

1.2 

0.23 

-0.64 

3504.41 

Mo  I 

18229 

- 

46756 

41. 

7.5 

0.88 

3505.32 

Mo  I 

20350 

- 

48870 

20. 

3.7 

0.56 

3508.12 

Mo  I 

12346 

40844 

5.3 

0.98 

-0.01 

3510.78 

Mo  I 

28241 

— 

56717 

25. 

4.6 

0.67 

3513.70 

Mo  i 

18356 

- 

46808 

5.4 

1.00 

-0.00 

3517.56 

Mo  i 

25517 

— 

53938 

23. 

4.4 

0.64 

3518.22 

Mo  i 

18480 

- 

46895 

6.8 

1.3 

0.10 

3521.41 

Mo  i 

20158 

— 

48547 

37. 

6.9 

0.84 

3524.23 

Mo  l 

1 1454 

_ 

39821 

0.74 

0.14 

-0.86 

3524.65 

Mo  i 

25821 

— 

54184 

36. 

6.8 

0.83 

3524.98 

Mo  i 

18229 

- 

46590 

12. 

2.2 

0.34 

3542.17 

Mo  I 

18229 

- 

46452 

15. 

2.9 

0.46 

3554.20 

Mo  I 

20281 

— 

48409 

7.3 

1.4 

0.14 

3555.43 

Mo  I 

20281 

— 

48399 

4.9 

0.92 

-0.03 

3558.10 

Mo  I 

18356 

- 

46453 

25. 

4.7 

0.67 

3563.14 

Mo  i 

11859 

- 

39916 

3.0 

0.56 

-0.25 

3563.76 

Mo  I 

19970 

- 

48022 

4.5 

0.86 

-0.07 

3566.05 

Mo  i 

20158 

— 

48192 

22. 

4.2 

0.63 

3570.65 

Mo  i 

25639 

— 

53637 

43. 

8.2 

0.92 

3573.88 

Mo  I 

18480 

- 

46452 

15. 

2.9 

0.47 

3580.54 

Mo  i 

28241 

- 

56162 

26. 

5.0 

0.70 

3581.89 

Mo  I 

16785 

- 

44695 

39. 

7.5 

0.87 

3586.86 

Mo  I 

25456 

— 

52327 

9.7 

1.9 

0.27 

3588.95 

Mo  i 

20350 

— 

48206 

7.7 

1.5 

0.17 

3590.74 

Mo  i 

20350 

- 

48192 

15. 

2.8 

0.45 

3592.02 

Mo  l 

16693 

— 

44525 

1.8 

0.34 

-0.47 

3595.55 

Mo  l 

20281 

— 

48085 

7.5 

1.4 

0.16 

3595.71 

Mo  I 

20608 

- 

4841  1 

4.9 

0.96 

-0.02 

202 


Wavelength  Spectrum  Energy  Levels 
A K 


3598.88 

Mo  i 

25549 

- 

53327 

3600.28 

Mo  t 

1 6693 

— 

44461 

3602.94 

Mo  i 

20281 

- 

48028 

3604.07 

Mo  i 

25997 

- 

53736 

3608.37 

Mo  i 

1 1454 

— 

39160 

3612.00 

Mo  i 

20350 

— 

48028 

3612.45 

Mo  i 

20948 

- 

48622 

3613.37 

Mo  1 

1 1454 

- 

39122 

3613.64 

Mo  1 

21154 

- 

48819 

3615.15 

Mo  1 

26639 

— 

54292 

3615.74 

Mo  l 

20130 

_ 

47779 

3616.84 

Mo- 1 

18229 

- 

45870 

3624.46 

Mo  i 

16748 

- 

44330 

3626.18 

Mo  i 

12346 

- 

39916 

3628.35 

Mo  l 

20158 

— 

47711 

3628.66 

Mo  l 

16641 

— 

44192 

3629.31 

Mo  i 

25639 

- 

53184 

3635.43 

Mo  l 

1 6693 

- 

44192 

3637.52 

Mo  i 

1 1 143 

- 

38626 

3638.20 

Mo  l 

18356 

— 

45835 

3640.62 

Mo  l 

2095  1 

— 

48411 

3640.99 

Mo  i 

20130 

- 

47588 

3642.20 

Mo  l 

2095  1 

- 

48399 

3648.61 

Mo  I 

16641 

- 

4404 1 

3651.35 

Mo  I 

1 1 143 

— 

38522 

3657.35 

Mo  i 

16641 

— 

43975 

3660.92 

Mo  I 

26336 

- 

53644 

3661.78 

Mo  I 

1 1858 

- 

39160 

3662.99 

Mo  l 

25906 

- 

53198 

3663.30 

Mo  I 

20948 

— 

48238 

3664.30 

Mo  l 

16693 

— 

43975 

3664.81 

Mo  l 

18356 

- 

45635 

3666.72 

Mo  l 

16748 

- 

44012 

3666.94 

Mo  i 

11858 

- 

39122 

3668.00 

Mo  i 

2095 1 

— 

48206 

3668.49 

Mo  l 

20158 

— 

47409 

3669.34 

Mo  l 

21154 

- 

48399 

3670.42 

Mo  i 

20350 

— 

47588 

3672.82 

Mo  I 

26636 

- 

53855 

367,5.36 

Mo  i 

25997 

— 

53198 

3675.98 

Mo  i 

18229 

— 

45425 

3676.24 

Mo  I 

20130 

— 

47324 

3680.60 

Mo  I 

16784 

— 

43946 

3681.55 

Mo  I 

20930 

— 

48085 

3686.1  1 

Mo  I 

20281 

— 

47402 

3688.97 

Mo  I 

25906 

— 

53006 

3690.59 

Mo  I 

20951 

— 

48039 

3692.08 

Mo  I 

18480 

— 

45556 

3693.38 

Mo  I 

11454 

— 

38522 

3694.94 

Mo  I 

16641 

- 

43698 

gA 

1 08/sec 

gf 

Log  gf 

36. 

7.0 

0.85 

2.6 

0.50 

-0.30 

19. 

3.8 

0.58 

12. 

2.3 

0.36 

1.3 

0.25 

-0.61 

9.7 

1.9 

0.28 

8.4 

1.6 

0.22 

0.82 

0.16 

-0.80 

8.8 

1.7 

0.24 

13. 

2.5 

0.39 

4.3 

0.85 

-0.07 

2.9 

0.57 

-0.24 

36. 

7.0 

0.85 

2.5 

0.50 

-0.30 

4.3 

0.84 

-0.07 

2.6 

0.52 

-0.29 

4.1 

0.82 

-0.09 

26. 

5.2 

0.72 

0.34 

0.067 

-1.18 

6.4 

1.3 

0.11 

1 1. 

2.1 

0.32 

6.2 

1.2 

0.09 

5.6 

1.1 

0.05 

1.7 

0.35 

-0.46 

0.70 

0.14 

-0.86 

9.5 

1.9 

0.28 

13. 

2.7 

0.43 

1.1 

0.22 

-0.66 

24. 

4.8 

0.68 

10. 

2.1 

0.32 

1.7 

0.35 

-0.46 

18. 

3.7 

0.57 

6.2 

1.2 

0.10 

0.58 

0.12 

-0.93 

4.2 

0.85 

-0.07 

4.0 

0.81 

-0.09 

15. 

3.0 

0.48 

2.1 

0.42 

-0.37 

99. 

20. 

1.30 

14. 

2.8 

0.45 

0.72 

0.15 

-0.83 

4.9 

1.00 

-0.00 

27. 

5.4 

0.73 

5.9 

1.2 

0.08 

2.0 

0.41 

-0.39 

11. 

2.2 

0.35 

15. 

3.1 

0.49 

0.75 

0.15 

-0.81 

0.75 

0.15 

-0.82 

29. 

5.8 

0.77 

203 


Wavelength  Spectrum  Energy  Levels 
A K 


3696.04 

Mo  l 

29982 

— 

57030 

3698.53 

Mo  i 

20281 

— 

47311 

3700.01 

Mo  i 

20158 

- 

47177 

3702.03 

Mo,  i 

16693 

- 

43698 

3702.55 

Mo  i 

20281 

— 

47282 

3705.41 

Mo  I 

20130 

. _ 

47110 

3707.17 

Mo  I 

20281 

- 

47248 

3708.56 

Mo  I 

23668 

- 

50625 

3710.14 

Mo  I 

18480 

— 

45425 

3711.51 

Mo  I 

10966 

— 

37902 

3712.95 

Mo  I 

19970 

— 

46895 

3713.47 

Mo  I 

20130 

- 

47052 

3714.55 

Mo  I 

21619 

- 

48532 

3715.65 

Mo  I 

16693 

- 

43598 

3716.87 

Mo  I 

20281 

— 

47177 

3718.48 

Mo  i 

26759 

— 

53644 

3720.25 

Mo  I 

25707 

- 

52579 

3725.56 

Mo  i 

20350 

- 

47184 

3726.22 

Mo  I 

20281 

- 

47110 

3728.30 

Mo  I 

23668 

— 

50482 

3730.56 

Mo  I 

20158 

— 

46956 

3733.03 

Mo  I 

21619 

— 

48399 

3733.40 

Mo  I 

21343 

- 

48121 

3734.37 

Mo  I 

20281 

- 

47052 

3735.62 

Mo  i 

25906 

— 

52667 

3735.91 

Mo  I 

20350 

— 

47110 

3736.17 

Mo  I 

20281 

- 

47039 

3737.91 

Mo  i 

16784 

— 

43530 

3740.76 

Mo  I 

18356 

- 

45081 

3742.28 

Mo  I 

20350 

— 

47064 

3743.81 

Mo  l 

20158 

— 

46861 

3744.10 

Mo  i 

20350 

- 

47052 

3745.48 

Mo  i 

18229 

- 

44921 

3748.49 

Mo  I 

26636 

- 

53306 

3751.20 

Mo  i 

20158 

— 

46808 

3755.10 

Mo  I 

25821 

— 

52444 

3755.54 

Mo  i 

21619 

— 

48238 

3755.84 

Mo  i 

23516 

— 

50134 

3758.52 

Mo  I 

20158 

- 

46756 

3759.60 

Mo  I 

26636 

— 

53227 

3760.88 

Mo  i 

25997 

— 

52579 

3761.76 

Mo  i 

20350 

- 

46926 

3762.09 

Mo  i 

21619 

- 

48192 

3763.35 

Mo  I 

11859 

- 

38423 

3764.44 

Mo  i 

21154 

— 

47711 

3765.22 

Mo  I 

16748 

— 

43299 

3767.73 

Mo  i 

21343 

- 

47877 

3768.62 

Mo  I 

20281 

- 

46808 

3768.74 

Mo  I 

27766 

- 

54292 

3770.00 

Mo  l 

27774 

- 

54292 

gA 

108/sec 

gf 

Log  gf 

21. 

4.3 

0.63 

3.0 

0.61 

-0.22 

3.8 

0.79 

-0.10 

4.3 

0.88 

-0.05 

9.8 

2.0 

0.31 

2.8 

0.58 

-0.23 

4.4 

0.90 

-0.04 

8.7 

1.8 

0.26 

1.7 

0.36 

-0.44 

0.10 

0.022 

-1.66 

4.0 

0.83 

-0.08 

4.2 

0.87 

-0.06 

5.2 

1.1 

0.03 

4.2 

0.87 

-0.06 

4.3 

0.90 

-0.05 

9.0 

1.9 

0.27 

10. 

2.2 

0.34 

9.7 

2.0 

0.30 

7.1 

1.5 

0.17 

17. 

3.6 

0.55 

1.4 

0.29 

-0.54 

8.3 

1.7 

0.24 

5.4 

1.1 

0.05 

4.2 

0.88 

-0.05 

12. 

2.5 

0.40 

4.8 

0.99 

-0.00 

1.4 

0.29 

-0.53 

3.4 

0.72 

-0.14 

0.80 

0.17 

-0.77 

12. 

2.6 

0.41 

2.7 

0.56 

-0.25 

1.4 

0.30 

-0.53 

2.6 

0.54 

-0.27 

23. 

4.9 

0.69 

6.2 

1.3 

0.12 

19. 

4.1 

0.61 

2.2 

0.46 

-0.34 

3.2 

0.67 

-0.18 

8.8 

1.9 

0.27 

5.0 

1.1 

0.03 

13. 

2.8 

0.45 

4.6 

0.97 

-0.01 

3.7 

0.78 

-0.1 1 

0.66 

0. 1 4 

-0.86 

3.3 

0.70 

-0. 1 5 

1.6 

0.35 

-0.46 

2.0 

0.43 

-0.37 

3.1 

0.66 

-0.18 

11. 

2.4 

0.39 

1 1. 

2.4 

0.39 
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Wavelength 

Spectrum 

Energy 

Levels 

gA 

gf 

Log  gf 

A 

k 

1 08/sec 

3770.45 

Mo  1 

16784 

— 

43299 

6.5 

1.4 

0.14 

3771.95 

Mo  I 

16693 

— 

43197 

3.2 

0.67 

-€.17 

3772.82 

Mo  1 

16748 

- 

43246 

2.6 

0.55 

-€.26 

3775.65 

Mo  I 

19970 

- 

46448 

1.4 

0.30 

-€.52 

3776.10 

Mo  l 

25707 

— 

52182 

4.4 

0.94 

-0.03 

3776.55 

Mo  i 

20930 

— 

47402 

1.8 

0.39 

-0.41 

3777.72 

Mo  l 

28241 

- 

54704 

12. 

2.6 

0.41 

3779.77 

Mo  i 

16748 

- 

43 1 97 

3.8 

0.81 

-0.09 

3781.59 

Mo  i 

1 1 143 

— 

37579 

1.3 

0.28 

-0.55 

3782.19 

Mo  I 

20158 

— 

46590 

3.0 

0.63 

-€.20 

3785.03 

Mo  i 

16785 

— 

43197 

1.6 

0.34 

-0.47 

3785.51 

Mo  l 

26336 

- 

52747 

8.2 

1.8 

0.24 

3788.26 

Mo  i 

26189 

- 

52579 

13. 

2.9 

0.46 

3793.62 

Mo  i 

16693 

- 

43046 

1.8 

0.39 

-0.40 

3794.43 

Mo  I 

23516 

— 

49864 

8.7 

1.9 

0.27 

3796.04 

Mo  l 

24466 

— 

50802 

6.1 

1.3 

0.12 

3797.30 

Mo  l 

10966 

- 

37293 

0.84 

0.18 

-0.74 

3798.25 

Mo  I 

0 

- 

26321 

4.4 

0.94 

-0.03 

3801.84 

Mo  I 

20158 

- 

46453 

13. 

2.8 

0.45 

3804.52 

Mo  I 

16693 

— 

42970 

1.5 

0.32 

-0.49 

3805.93 

Mo  I 

25821 

— 

52088 

12. 

2.7 

0.43 

3807.65 

Mo  i 

21154 

- 

47409 

3.1 

0.68 

-0.17 

3811.39 

Mo  I 

21619 

- 

47848 

5.8 

1.3 

0.10 

3812.47 

Mo  I 

16748 

- 

42970 

1.5 

0.33 

-0.49 

3818.66 

Mo  i 

20930 

— 

47110 

3.4 

0.74 

-0.13 

3819.87 

Mo  I 

20281 

— 

46452 

5.3 

1.2 

0.07 

3822.98 

Mo  I 

1 1 143 

- 

37293 

0.55 

0.12 

-0.92 

3825.32 

Mo  1 

23516 

- 

49651 

5.9 

1.3 

0.1 1 

3826.70 

Mo  I 

11454 

— 

37579 

1.6 

0.36 

-0.44 

3827.16 

Mo  I 

23668 

— 

49790 

7.8 

1.7 

0.23 

3828.87 

Mo  1 

11859 

— 

37968 

3.3 

0.73 

-0.14 

3830.82 

Mo  I 

25795 

- 

51891 

8.6 

1.9 

0.27 

3831.07 

Mo  I 

27384 

- 

53479 

5.3 

1.2 

0.07 

3831.76 

Mo  I 

16693 

- 

42783 

0.50 

0.11 

-0.96 

3832.11 

Mo  i 

25997 

— 

52085 

18. 

3.9 

0.59 

3833.75 

Mo  I 

12346 

— 

38423 

6.7 

1.5 

0.17 

3834.97 

Mo  I 

25517 

- 

51585 

4.7 

1.0 

0.01 

3835.31 

Mo  i 

21343 

- 

47409 

3.7 

0.81 

-€.09 

3843.90 

Mo  i 

20948 

- 

46956 

2.8 

0.63 

-0.20 

3845.95 

Mo  i 

16748 

— 

42742 

1.6 

0.35 

-0.46 

3847.25 

Mo  i 

11143 

— 

37128 

1.0 

0.23 

-0.63 

3848.30 

Mo  I 

24823 

— 

50802 

19. 

4.1 

0.62 

3851.99 

Mo  I 

25906 

- 

51859 

8.6 

1.9 

0.28 

3864.11 

Mo  I 

0 

- 

25872 

3.4 

0.77 

-0.12 

3866.69 

Mo  i 

25821 

— 

51675 

4.2 

0.94 

-0.03 

3869.08 

Mo  I 

11454 

— 

37293 

1.7 

0.38 

-0.42 

3886.82 

Mo  I 

11859 

- 

37579 

1.8 

0.42 

-0.38 

3888.18 

Mo  i 

20158 

- 

45870 

2.4 

0.55 

-0.26 

3888.88 

Mo  i 

21154 

— 

46861 

3.3 

0.74 

-0.13 

3890.71 

Mo  i 

26189 

- 

51884 

4.3 

0.99 

-0.01 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3893.32 

Mo  l 

20158 

- 45836 

1.2 

0.27 

-0.56 

3896.38 

Mo  i 

20281 

- 45938 

1.2 

0.28 

-0.55 

3896.85 

Mo  I 

21154 

- 46808 

1.6 

0.37 

-0.44 

3901.77 

Mo  i 

12346 

- 37968 

1.3 

0.31 

-0.51 

3902.96 

Mo  i 

0 

- 25614 

2.1 

0.47 

-0.33 

3908.25 

Mo  I 

20130 

- 45710 

4.3 

0.99 

-0.00 

3911. 09 

Mo  i 

16784 

- 42345 

0.90 

0.21 

-0.68 

3911.94 

Mo  I 

26336 

- 51891 

4.4 

1.0 

0.00 

3913.36 

Mo  I 

26636 

- 52182 

9.1 

2.1 

0.32 

3915.44 

Mo  l 

22876 

- 48409 

6.7 

1.5 

0.19 

3916.92 

Mo  I 

22876 

- 48399 

4.7 

1.1 

0.03 

3917.54 

Mo  I 

20350 

- 45870 

4.9 

1.1 

0.05 

3917.78 

Mo  I 

20930 

- 46448 

2.9 

0.68 

-0.17 

3922.32 

Mo  i 

19970 

- 45458 

2.2 

0.50 

-0.30 

3923.75 

Mo  I 

23668 

- 49147 

8.6 

2.0 

0.30 

3928.79 

Mo  I 

21619 

- 47064 

3.0 

0.69 

-0.16 

3931.40 

Mo  I 

20281 

- 45710 

1.0 

0.23 

-0.63 

3935.02 

Mo  i 

23516 

- 48922 

2.6 

0.61 

-0.21 

3943.04 

Mo  I 

20281 

- 45635 

7.2 

1.7 

0.23 

3943.51 

Mo  i 

20951 

- 46302 

1.4 

0.33 

-0.48 

3945.25 

Mo  I 

16748 

- 42088 

0.85 

0.20 

-0.70 

3947.17 

Mo  i 

20130 

- 45458 

1.1 

0.26 

-0.59 

3950.99 

Mo  I 

16784 

- 42088 

0.85 

0.20 

-0.70 

3953.93 

Mo  l 

20350 

- 45635 

3.6 

0.85 

-0.07 

3955.49 

Mo  i 

30113 

- 55387 

12. 

2.7 

0.43 

3958.60 

Mo  i 

24096 

- 49351 

2.9 

0.68 

-0.17 

3963.53 

Mo  I 

26636 

- 51859 

3.8 

0.89 

-0.05 

3963.99 

Mo  I 

26639 

- 51859 

3.8 

0.89 

-0.05 

3965.76 

Mo  l 

16641 

- 41850 

0.40 

0.094 

-1.03 

3968.75 

Mo  i 

21619 

- 46808 

3.3 

0.77 

-0.1 1 

3973.77 

Mo  I 

29982 

- 55140 

26. 

6.2 

0.80 

3973.93 

Mo  i 

16693 

--  41850 

1.3 

0.30 

-0.53 

3975.96 

Mo  I 

20281 

- 45425 

1.9 

0.44 

-0.35 

3979.22 

Mo  i 

27342 

- 52465 

4.8 

1.1 

0.06 

3980.20 

Mo  I 

26759 

- 51876 

8.9 

2.1 

0.32 

3982.05 

Mo  i 

23516 

- 48622 

5.0 

1.2 

0.08 

3982.60 

Mo  I 

16748 

- 41850 

0.40 

0.095 

-1.02 

3986.20 

Mo  i 

25517 

- 50596 

13. 

3.2 

0.51 

3991.39 

Mo  i 

25549 

- 50596 

3.6 

0.87 

-0.06 

3991.85 

Mo  i 

20930 

- 45974 

1.3 

0.31 

-0.51 

3993.93 

Mo  I 

23516 

- 48547 

2.5 

0.59 

-0.23 

3998.29 

Mo  l 

22244 

- 47248 

1.8 

0.44 

-0.36 

4000.39 

Mo  I 

20948 

- 45938 

2.2 

0.52 

-0.28 

4000.50 

Mo  I 

26415 

- 51405 

13. 

3.1 

0.50 

4006.05 

Mo  I 

26321 

- 51276 

8.2 

2.0 

0.29 

4008.05 

Mo  i 

24466 

- 49408 

2.5 

0.61 

-0.22 

4009.37 

Mo  I 

24466 

- 49400 

9.2 

2.2 

0.35 

4011.97 

Mo  i 

25872 

- 50791 

6.5 

1.6 

0.19 

4017.38 

Mo  i 

24466 

- 49351 

3.3 

0.81 

-0.09 

4021.02 

Mo  I 

29842 

- 54704 

22. 

5.3 

0.72 
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Wavelength  Spectrum  Energy  Levels 
A K 


4024.09 

Mo  i 

16641 

- 

41484 

4028.65 

Mo  i 

21154 

- 

45969 

4032.50 

Mo  i 

16693 

- 

41484 

4033.63 

Mo  i 

21154 

- 

45938 

4037.30 

Mo  i 

20948 

45710 

4037.78 

Mo  l 

2095 1 

— 

45710 

4038.08 

Mo  i 

16641 

— 

41398 

404 1.12 

Mo  l 

27727 

- 

52465 

4042.87 

Mo  i 

25549 

- 

50277 

4050.09 

Mo  l 

2095  1 

45635 

4056.01 

Mo  i 

16748 

— 

41396 

4056.32 

Mo  i 

26759 

- 

5 1 405 

4057.58 

Mo  l 

25639 

- 

50277 

4059.61 

Mo  l 

21343 

- 

45969 

4062.08 

Mo  l 

16785 

— 

41396 

4066.37 

Mo  l 

24823 

— 

49408 

4069.88 

Mo  i 

16784 

- 

4 1 348 

4075.25 

Mo  i 

1 6693 

- 

41224 

4076.19 

Mo  i 

24096 

- 

48622 

4084.38 

Mo  i 

16748 

— 

41224 

4086.02 

Mo  I 

20948 

— 

454 1 5 

4096.81 

Mo  i 

21154 

- 

45556 

4098.18 

Mo  l 

20130 

- 

44525 

4098.74 

Mo  l 

16641 

- 

41032 

4102.15 

Mo  i 

16641 

— 

41012 

4105.08 

Mo  i 

24466 

— 

48819 

4105.53 

Mo  i 

21619 

- 

45969 

4107.47 

Mo  i 

1 6693 

- 

41032 

41  18.96 

Mo  i 

1 6693 

- 

40964 

4123.65 

Mo  i 

20281 

— 

44525 

4124.54 

Mo  l 

24823 

— 

49062 

4128.28 

Mo  i 

16748 

- 

40964 

4128.83 

Mo  i 

2 1 343 

- 

45556 

4131.92 

Mo  i 

25456 

- 

4965  1 

4132.23 

Mo  l 

18229 

— 

42422 

4148.94 

Mo  I 

16748 

— 

40844 

4151.88 

Mo  i 

25517 

- 

49596 

4155.28 

Mo  i 

16785 

- 

40844 

4155.58 

Mo  i 

16641 

- 

40698 

4156.79 

Mo  i 

22876 

— 

46926 

4157.40 

Mo  i 

25549 

— 

49596 

4162.68 

Mo  i 

25549 

- 

49565 

4164.08 

Mo  i 

18229 

— 

42237 

4166.28 

Mo  i 

24823 

- 

48819 

4169.82 

Mo  i 

23516 

— 

47492 

4177.26 

Mo  l 

22876 

— 

46808 

4178.27 

Mo  I 

25639 

— 

49565 

4181.05 

Mo  I 

20130 

- 

44041 

4184.39 

Mo  I 

25517 

- 

49408 

4185.82 

Mo  I 

25517 

- 

49400 

gA 

1 08/sec 

gf 

Log  gf 

1.7 

0.40 

—0.39 

1 1 

0.54 

-0.27 

0.42 

0.10 

-0.99 

1.5 

0.36 

-0.45 

1.4 

0.34 

-0.47 

2.8 

0.67 

-0.17 

1.2 

0.30 

-0.52 

4.2 

1.0 

0.01 

12. 

2.9 

0.47 

1.0 

0.25 

-0.60 

2.7 

0.66 

-0.18 

8.4 

2.1 

0.32 

4.0 

0.99 

-0.01 

6.7 

1.7 

0.22 

13. 

3.3 

0.52 

6.8 

1.7 

0.23 

5.5 

0.74 

"1.8 

0.44 

-0.36 

13. 

3.3 

0.52 

8.8 

*> 

0.34 

4.5 

l.l 

0.05 

5.7 

1.4 

0.16 

1.2 

0.31 

-0.50 

1.3 

0.33 

-0.48 

1 1 

0.56 

-0.25 

11. 

2.7 

0.43 

1.9 

0.48 

-0.32 

6.5 

1.7 

0.22 

0.83 

0.21 

-0.68 

3.3 

0.83 

-0.08 

1 1. 

2.7 

0.43 

1.3 

0.33 

-0.48 

2.4 

0.60 

-0.22 

15. 

4.0 

0.60 

0.97 

0.25 

-0.60 

2.0 

0.51 

-0.29 

6.3 

1.6 

0.21 

1 1 

0.56 

-0.25 

1.5 

0.38 

-0.42 

o 

ri 

0.52 

-0.28 

17. 

4.5 

0.65 

15. 

4.0 

0.60 

0.53 

0.14 

-0.86 

3.1 

0.81 

-0.09 

4.7 

1.2 

0.08 

6.9 

1.8 

0.26 

17. 

4.5 

0.65 

1.8 

0.47 

-0.33 

3.5 

0.92 

-0.03 

40. 

11. 

1.03 

207 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Loggf 

A 

K 

108/sec 

4186.28 

Mo  I 

18356 

— 

42237 

0.67 

0.18 

-0.75 

4190.00 

Mo  I 

25549 

- 

49408 

7.9 

2.1 

0.32 

4194.56 

Mo  I 

25517 

- 

49351 

21. 

5.5 

0.74 

4200.57 

Mo  I 

18356 

- 

42156 

0.66 

0.17 

-0.76 

4201.32 

Mo  I 

16693 

— 

40488 

0.41 

0.11 

-0.96 

4205.81 

Mo  I 

25639 

— 

49408 

8.0 

2.1 

0.32 

4211.02 

Mo  I 

16748 

- 

40488 

0.41 

0.1 1 

-0.96 

4219.40 

Mo  I 

18480 

— 

42173 

0.53 

0.14 

-0.85 

4222.41 

Mo  I 

18480 

— 

42156 

0.46 

0.12 

-0.91 

4232.59 

Mo  I 

16748 

— 

40367 

11. 

3.0 

0.48 

4233.49 

Mo  I 

24096 

— 

47711 

2.5 

0.67 

-0.18 

4235.03 

Mo  I 

21154 

- 

44760 

0.97 

0.26 

-0.59 

4237.16 

Mo  I 

20930 

— 

44525 

2.1 

0.56 

-0.25 

4239.07 

Mo  I 

16784 

- 

40367 

0.72 

0.19 

-0.71 

4240.08 

Mo  I 

18229 

— 

41807 

1.6 

0.42 

-0.38 

4240.28 

Mo  I 

24823 

— 

48400 

9.4 

2.5 

0.41 

4240.83 

Mo  i 

20951 

— 

44525 

4.7 

1.3 

0.10 

4242.80 

Mo  I 

24096 

- 

47659 

2.2 

0.58 

-0.24 

4246.02 

Mo  I 

25517 

- 

49062 

15. 

4.1 

0.61 

4251.87 

Mo  I 

28241 

— 

51753 

21. 

5.8 

0.76 

4254.96 

Mo  i 

26639 

— 

50134 

13. 

3.6 

0.56 

4260.36 

Mo  I 

26336 

— 

49801 

8.7 

2.4 

0.37 

4260.66 

Mo  I 

25906 

- 

49370 

3.6 

0.97 

-0.01 

4266.18 

Mo  I 

20608 

— 

44041 

2.0 

0.56 

-0.25 

4268.08 

Mo  I 

25639 

— 

49062 

5.9 

1.6 

0.20 

4269.28 

Mo  l 

21343 

— 

44760 

7.2 

2.0 

0.30 

4272.06 

Mo  I 

26189 

— 

49591 

2.8 

0.76 

-0.12 

4273.07 

Mo  I 

16641 

— 

40037 

0.88 

0.24 

-0.62 

4276.91 

Mo  i 

16693 

- 

40068 

6.3 

1.7 

0.24 

4277.24 

Mo  I 

12346 

— 

35719 

2.4 

0.66 

-0.18 

4287.08 

Mo  I 

16641 

— 

39960 

0.79 

0.22 

-0.66 

4288.64 

Mo  I 

11859 

- 

35169 

2.4 

0.67 

-0.17 

4289.42 

Mo  I 

21154 

— 

44461 

3.3 

0.92 

-0.04 

4290.18 

Mo  I 

25517 

- 

48819 

3.2 

0.89 

-0.05 

4291.20 

Mo  I 

26415 

— 

49712 

3.8 

1.1 

0.02 

4292.13 

Mo  I 

11143 

— 

34435 

0.99 

0.27 

-0.56 

4293.21 

Mo  I 

11454 

— 

34740 

1.4 

0.39 

-0.41 

4293.88 

Mo  I 

10966 

- 

34248 

0.49 

0.14 

-0.87 

4296.16 

Mo  I 

25549 

- 

48819 

3.2 

0.89 

-0.05 

4296.62 

Mo  I 

16693 

— 

39960 

0.22 

0.060 

—1 .22 

4298.90 

Mo  I 

18229 

— 

41484 

0.33 

0.092 

-1.03 

4304.92 

Mo  I 

16693 

— 

39916 

0.29 

0.080 

-1.10 

4310.39 

Mo  I 

24466 

- 

47659 

5.0 

1.4 

0.14 

4312.80 

Mo  I 

16641 

- 

39821 

0.28 

0.078 

-1.11 

4312.97 

Mo  I 

20350 

— 

43530 

0.79 

0.22 

-0.65 

4321.97 

Mo  I 

16785 

— 

39916 

0.50 

0.14 

-0.85 

4326.14 

Mo  I 

16641 

— 

39750 

5.5 

1.5 

0.19 

4326.74 

Mo  I 

11143 

- 

34248 

0.35 

0.098 

-1.01 

4329.63 

Mo  I 

2095 1 

— 

44041 

0.69 

0.19 

-0.71 

4332.51 

Mo  I 

27727 

- 

50802 

4.7 

1.3 

0.12 

208 


Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

4334.81 

Mo  l 

26284 

— 

49346 

9.9 

2.8 

0.45 

4338.71 

Mo  l 

18356 

— 

41398 

0.44 

0.12 

-0.91 

4339.82 

Mo  I 

27767 

- 

50802 

4.7 

1.3 

0.12 

4340.75 

Mo  l 

26759 

- 

49790 

7.8 

2.2 

0.35 

4341.42 

Mo  l 

20948 

— 

43975 

2.7 

6.77 

-0.1 1 

4344.66 

Mo  l 

26336 

— 

49346 

2.7 

0.77 

-0.12 

4350.34 

Mo  l 

1 1454 

- 

34435 

0.34 

0.096 

-1.02 

4353.31 

Mo  l 

20281 

- 

43246 

1.3 

0.37 

-0.43 

4357.34 

Mo  1 

24466 

- 

47409 

2.4 

0.68 

-0.17 

4359.62 

Mo  I 

26415 

— 

49346 

2.7 

0.77 

-0.1 1 

4362.02 

Mo  1 

18480 

— 

41398 

0.44 

0.13 

-0.90 

4362.71 

Mo  l 

1 1858 

- 

34774 

0.068 

0.019 

-1.71 

4364.47 

Mo  1 

26284 

- 

49190 

7.0 

2.0 

0.30 

4366.54 

Mo  l 

20350 

- 

43246 

1.3 

0.37 

-0.43 

4369.04 

Mo  l 

11859 

— 

34740 

0.37 

0.1 1 

-0.97 

4373.32 

Mo  l 

24096 

— 

46956 

1.9 

0.54 

-0.27 

4374.89 

Mo  1 

25549 

- 

48400 

3.0 

0.86 

-0.07 

4375.01 

Mo  l 

27774 

- 

50625 

8.0 

2.3 

0.36 

4380.29 

Mo  l 

12346 

- 

35169 

0.27 

0.077 

-1.11 

4380.59 

Mo  l 

16641 

— 

39463 

0.22 

0.065 

-1.19 

4381.64 

Mo  i 

16784 

— 

39600 

12. 

3.5 

0.54 

4382.41 

Mo  t 

20158 

- 

42970 

1.2 

0.35 

-0.46 

4385.89 

Mo  l 

1 1454 

- 

34248 

0.037 

0.01 1 

-1.97 

4391.54 

Mo  1 

24096 

- 

46861 

3.7 

1.1 

0.03 

4392.12 

Mo  l 

25639 

— 

48400 

5.3 

1.5 

0.18 

4394.32 

Mo  l 

27384 

— 

50134 

5.3 

1.5 

0.18 

4394.47 

Mo  l 

20948 

- 

43697 

1.1 

0.31 

-0.51 

4396.66 

Mo  I 

16784 

- 

39522 

0.85 

0.25 

-0.61 

4397.29 

Mo  l 

18229 

- 

40964 

1.4 

0.40 

-0.40 

4402.49 

Mo  l 

27774 

— 

50482 

3.9 

1.1 

0.06 

4402.90 

Mo  I 

24466 

— 

47172 

4.0 

1.2 

0.06 

4404.55 

Mo  I 

16748 

- 

39445 

0.19 

0.056 

-1.25 

4406.87 

Mo  I 

29982 

- 

52667 

5.5 

1.6 

0.20 

4409.95 

Mo  i 

24823 

— 

47493 

4.3 

1.3 

0.10 

441 1.57 

Mo  I 

16784 

— 

39445 

15. 

4.5 

0.65 

4412.77 

Mo  I 

18356 

— 

41012 

1.00 

0.29 

-0.54 

4422.06 

Mo  I 

18356 

- 

40964 

0.35 

0.10 

-0.99 

4423.62 

Mo  I 

18229 

- 

40829 

1.9 

0.56 

-0.25 

4426.67 

Mo  I 

20158 

— 

42742 

2.6 

0.77 

-0.12 

4434.95 

Mo  I 

16748 

— 

39290 

5.9 

1.7 

0.24 

4436.89 

Mo  I 

18480 

— 

41012 

1.0 

0.30 

-0.53 

4438.96 

Mo  I 

27342 

- 

49864 

6.1 

1.8 

0.26 

4442.20 

Mo  I 

16784 

- 

39290 

1.2 

0.35 

-0.46 

4443.07 

Mo  I 

1 1454 

— 

33955 

0.14 

0.041 

-1.39 

4446.43 

Mo  i 

29982 

— 

52465 

12. 

3.7 

0.56 

4447.23 

Mo  i 

27384 

_ 

49864 

2.0 

0.60 

-0.22 

4449.74 

Mo  i 

16693 

- 

39160 

1.9 

0.57 

-0.25 

4452.56 

Mo  I 

23516 

— 

45969 

1.2 

0.36 

-0.44 

4455.30 

Mo  I 

27363 

— 

49801 

2.0 

0.60 

-0.22 

4457.36 

Mo  I 

16693 

- 

39122 

2.7 

0.81 

-0.09 

209 


Wavelength  Spectrum 
A 

Energy  Levels 
K 

gA 

108/sec 

gf 

Log  gf 

4458.65 

Mo  i 

23516 

— 

45938 

1.2 

0.36 

-0.44 

4460.62 

Mo  I 

16748 

- 

39160 

0.36 

0.1 1 

-0.97 

4464.77 

Mo  I 

20350 

— 

42742 

0.99 

0.30 

-0.53 

4468.28 

Mo  i 

16748 

— 

39122 

1.1 

0.32 

-0.50 

4471.66 

Mo  l 

21619 

— 

43975 

1.2 

0.35 

-0.46 

4472.04 

Mo  i 

28241 

— 

50596 

5.8 

1.7 

0!24 

4473.18 

Mo  i 

18480 

- 

40829 

1.2 

0.35 

-0.46 

4474.56 

Mo  i 

16641 

- 

38983 

3.4 

1.0 

0.01 

4475.62 

Mo  i 

18229 

— 

40566 

0.80 

0.24 

-0.62 

4484.97 

Mo  i 

16693 

— 

38983 

0.80 

0.24 

-0.62 

4487.05 

Mo  i 

22244 

_ 

44525 

2.2 

0.66 

-0.18 

4489.00 

Mo  i 

23668 

- 

45938 

1.2 

0.37 

-0.43 

4490.19 

Mo  i 

20158 

- 

42422 

0.91 

0.27 

-0.56 

4491.28 

Mo  I 

18229 

— 

40488 

1.9 

0.58 

-0.23 

4491.66 

Mo  i 

33904 

— 

56162 

7.0 

2.1 

0.33 

4499.44 

Mo  i 

18480 

— 

40698 

0.47 

0.14 

-0.85 

4501.29 

Mo  I 

18356 

— 

40566 

0.45 

0.14 

-0.86 

4504.90 

Mo  i 

25997 

- 

48189 

8.1 

2.5 

0.39 

4506.67 

Mo  I 

26636 

- 

48819 

4.2 

1.3 

0.1  1 

4512.15 

Mo  i 

11143 

— 

33299 

0. 1 5 

0.046 

-1.34 

4515.18 

Mo  i 

20281 

— 

42422 

1.2 

0.37 

-0.43 

4517.13 

Mo  i 

18356 

- 

40488 

1.9 

0.59 

-0.23 

4517.41 

Mo  l 

10768 

- 

32899 

0.052 

0.016 

-1.80 

4518.44 

Mo  i 

20158 

— 

42282 

0.29 

0.090 

-1.05 

4522.19 

Mo  i 

20130 

— 

42237 

0.72 

0.22 

-0.65 

4524.34 

Mo  i 

1 1859 

— 

33955 

0.31 

0.094 

-1.02 

4526.37 

Mo  i 

18480 

- 

40566 

0.72 

0.22 

-0.65 

4528.62 

Mo  i 

27093 

- 

49169 

2.7 

0.84 

-0.08 

4529.40 

Mo  i 

20350 

- 

42422 

1.7 

0.52 

-0.29 

4535.38 

Mo  i 

20130 

- 

42173 

0.57 

0. 1 8 

-0.76 

4536.80 

Mo  i 

28241 

— 

50277 

42. 

13. 

1.12 

4553.32 

Mo  i 

21343 

- 

43299 

0.98 

0.31 

-0.52 

4553.80 

Mo  I 

25456 

- 

47409 

1.6 

0.48 

-0.31 

4558.1  1 

Mo  i 

10966 

- 

32899 

0.10 

0.033 

-1.49 

4558.74 

Mo  i 

20158 

— 

42088 

0.35 

0.1  1 

-0.96 

4560.13 

Mo  i 

23534 

— 

45458 

2.9 

0.90 

-0.04 

4567.68 

Mo  l 

20350 

- 

42237 

1.2 

0.37 

-0.44 

4569.02 

Mo  ) 

23668 

- 

45548 

0.74 

0.23 

-0.63 

4570.13 

Mo  i 

20281 

- 

42156 

0.71 

0.22 

-0.65 

4574.48 

Mo  i 

25639 

— 

47493 

2.6 

0.80 

-0. 1 0 

4576.50 

Mo  i 

1 1454 

— 

33299 

0.24 

0.074 

-1.13 

4577.78 

Mo  I 

18229 

- 

40068 

0.20 

0.062 

-1.21 

4582.35 

Mo  i 

3151 0 

- 

53327 

4.4 

1.4 

0. 1 5 

4582.50 

Mo  i 

21154 

- 

42970 

0.45 

0.14 

-0.85 

4586.06 

Mo  i 

25906 

— 

47705 

1.7 

0.53 

-0.28 

4586.57 

Mo  i 

22244 

_ 

4404 1 

0.61 

0.19 

-0.72 

4592.21 

Mo  i 

26639 

- 

48409 

3.1 

1.00 

-0.00 

4595.16 

Mo  I 

11143 

— 

32899 

0.14 

0.043 

1.36 

4597.88 

Mo  i 

30113 

- 

51856 

3.6 

1.2 

0.06 

4598.25 

Mo  i 

27867 

- 

49608 

2.0 

0.64 

-0.20 

10 


Wavelength  Spectrum  Energy  Levels 
A k 


4599.16 

Mo  l 

20350 

- 

42088 

4608.7  1 

Mo  l 

20158 

- 

41850 

4609.88 

Mo  l 

18229 

- 

39916 

46 1 1 . 1 5 

Mo  i 

18356 

- 

40037 

4616.62 

Mo  i 

25517 

— 

47172 

4617.95 

Mo  i 

22876 

— 

44525 

4621.38 

Mo  i 

18356 

- 

39989 

4623.46 

Mo  i 

25549 

- 

47172 

4624.24 

Mo  l 

29171 

- 

50790 

4626.47 

Mo  i 

12346 

— 

33955 

4627.48 

Mo  i 

18356 

— 

39960 

4630.02 

Mo  i 

18229 

- 

39821 

4633.10 

Mo  i 

28274 

- 

49852 

4642.70 

Mo  l 

25639 

- 

47172 

4647.81 

Mo  i 

18480 

— 

39989 

4649.12 

Mo  i 

25906 

— 

47409 

4651.05 

Mo  l 

29781 

- 

51276 

4661.93 

Mo  i 

1 1454 

- 

32899 

4662.76 

Mo  l 

1 1859 

- 

33299 

4671.90 

Mo  l 

2 1 343 

— 

42742 

4683.83 

Mo  i 

25517 

— 

46861 

4685.81 

Mo  l 

27727 

- 

49062 

4686.10 

Mo  i 

28274 

- 

49608 

4688.22 

Mo  i 

28241 

- 

49565 

4690.86 

Mo  i 

25549 

— 

46861 

4696.51 

Mo  i 

2095  1 

— 

42237 

4700.49 

Mo  i 

28837 

- 

50105 

4706.06 

Mo  l 

23516 

- 

44760 

4707.26 

Mo  i 

20158 

- 

41396 

4708.22 

Mo  l 

18229 

— 

39463 

4714.51 

Mo  l 

2095  1 

— 

42156 

4717.92 

Mo  i 

20158 

- 

41348 

4718.88 

Mo  I 

28667 

- 

49852 

4723.06 

Mo  l 

32688 

- 

53855 

4725.34 

Mo  i 

27766 

— 

48922 

4729.14 

Mo  l 

20948 

— 

42088 

4731.44 

Mo  i 

21154 

- 

42283 

4750.39 

Mo  i 

20350 

- 

41396 

4758.50 

Mo  I 

29781 

— 

50790 

4760.19 

Mo  l 

21343 

— 

42345 

4764.42 

Mo  l 

18480 

_ 

39463 

4773.44 

Mo  i 

20281 

- 

41224 

4774.22 

Mo  i 

21343 

- 

42283 

4775.66 

Mo  i 

21154 

- 

42088 

4776.34 

Mo  I 

18229 

— 

39160 

4782.94 

Mo  I 

20130 

— 

41032 

4785.12 

Mo  I 

18229 

- 

39122 

4786.46 

Mo  I 

10768 

- 

31655 

4788.18 

Mo  I 

18480 

— 

39358 

4792.74 

Mo  I 

20948 

- 

41807 

gA 

108/sec 

gf 

Log  gf 

0.56 

0.18 

-0.75 

0.33 

0.1  1 

-0.98 

2.1 

0.68 

-0.17 

0.32 

0.10 

-1.00 

1.5 

0.48 

-0.32 

0.70 

0.23 

-0.65 

0.63 

0.20 

-0.70 

1.5 

0.48 

-0.32 

3.1 

1.00 

-0.00 

0.5  1 

0.17 

-0.78 

0.62 

0.20 

-0.70 

0.30 

0.096 

-1.02 

3.7 

1.2 

0.08 

1.5 

0.48 

-0.3  1 

0.47 

0. 1 5 

-0.81 

1.6 

0.52 

-0.29 

6.8 

~> 

0.34 

0.064 

0.02  1 

-1.68 

0.20 

0.066 

-1.18 

1.7 

0.56 

-0.25 

1.4 

0.46 

-0.34 

2.3 

0.76 

-0.12 

2.0 

0.67 

-0.17 

10. 

3.3 

0.52 

1.7 

0.56 

-0.26 

0.38 

0.12 

-0.91 

4.5 

1.5 

0.17 

1.8 

0.61 

-0.21 

5.9 

2.0 

0.30 

0.83 

0.27 

-0.56 

0.37 

0.12 

-0.91 

2.0 

0.67 

-0.18 

3.2 

1.1 

0.03 

3.9 

1.3 

0.12 

1.4 

0.48 

-0.32 

1.2 

0.39 

-0.41 

8.4 

2.8 

0.45 

0.96 

0.32 

-0.49 

4.5 

1.5 

0.18 

9.4 

3.2 

0.51 

0.42 

0.14 

-0.85 

0.69 

0.24 

-0.63 

0.46 

0.16 

-0.80 

0.73 

0.25 

-0.60 

0.77 

0.26 

-0.58 

0.44 

0.15 

-0.83 

0.44 

0.15 

-0.82 

0.023 

0.0080 

-2.10 

0.1  1 

0.037 

-1.43 

0.68 

0.23 

-0.63 

211 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

4793.41 

Mo  I 

20951 

- 41807 

0.68 

0.23 

-0.63 

4793.82 

Mo  I 

27384 

- 48238 

1.3 

0.44 

-0.36 

4796.52 

Mo  I 

21343 

- 42186 

1.2 

0.42 

-0.38 

4804.91 

Mo  I 

20158 

- 40964 

0.15 

0.052 

-1.28 

4805.58 

Mo  I 

18356 

- 39160 

0.16 

0.056 

-1.25 

4808.09 

Mo  I 

23668 

- 44461 

0.72 

0.25 

-0.60 

481 1.06 

Mo  i 

30496 

- 51276 

9.8 

3.4 

0.53 

4814.47 

Mo  I 

10768 

- 31533 

0.011 

0.0037 

-2.44 

4817.70 

Mo  I 

20281 

- 41032 

0.22 

0.076 

-1.12 

4819.25 

Mo  i 

21343 

- 42088 

4.7 

1.6 

0.22 

4822.42 

Mo  I 

20281 

- 41012 

0.15 

0.053 

-1.27 

4830.51 

Mo  I 

21154 

- 41850 

4.4 

1.6 

0.19 

4832.92 

Mo  l 

20158 

- 40844 

0.31 

0.11 

-0.96 

4833.96 

Mo  I 

20350 

- 41032 

0.22 

0.077 

-1.11 

4838.11 

Mo  I 

24096 

- 44760 

0.38 

0.13 

-0.88 

4845.17 

Mo  I 

27766 

- 48399 

1.3 

0.47 

-0.33 

4858.22 

Mo  i 

28241 

-48819 

3.2 

1.1 

0.05 

4868.00 

Mo  I 

20948 

- 41484 

3.5 

1.3 

0.10 

4869.20 

Mo  i 

10768 

- 31300 

0.028 

0.010 

-1.99 

4878.37 

Mo  I 

20350 

- 40844 

0.19 

0.068 

-1.17 

4886.47 

Mo  I 

23516 

- 43975 

0.51 

0.18 

-0.74 

4889.22 

Mo  I 

20951 

- 41398 

0.20 

0.071 

-1.15 

4897.26 

Mo  I 

25456 

- 45870 

0.70 

0.25 

-0.60 

4903.81 

Mo  I 

10768 

- 31155 

0.034 

0.012 

-1.91 

4907.43 

Mo  I 

31485 

- 51856 

3.1 

1.1 

0.05 

4909.19 

Mo  I 

24096 

- 44461 

0.47 

0.17 

-0.77 

4924.78 

Mo  I 

30502 

- 50802 

1.9 

0.68 

-0.17 

4926.19 

Mo  I 

24466 

- 44760 

0.80 

0.29 

-0.53 

4926.43 

Mo  I 

18229 

- 38522 

0.14 

0.050 

-1.30 

4933.10 

Mo  I 

12346 

- 32612 

0.052 

0.019 

-1.72 

4941.66 

Mo  I 

25906 

- 46136 

2.4 

0.89 

-0.05 

4950.62 

Mo  I 

18229 

- 38423 

0.38 

0.14 

-0.86 

4957.54 

Mo  I 

18356 

- 38522 

0.50 

0.18 

-0.73 

4964.19 

Mo  I 

25997 

- 46136 

0.79 

0.29 

-0.54 

4964.41 

Mo  I 

20350 

- 40488 

0.24 

0.090 

-1.05 

4973.36 

Mo  I 

20930 

- 41032 

0.16 

0.059 

-1.23 

4979.12 

Mo  I 

10768 

- 30847 

0.083 

0.031 

-1.51 

4985.56 

Mo  I 

21343 

- 41395 

0.20 

0.075 

-1.13 

4995.32 

Mo  I 

23516 

- 43530 

0.32 

0.12 

—0.92 

4999.91 

Mo  I 

24466 

- 44461 

2.1 

0.79 

-0.10 

5010.81 

Mo  I 

26639 

- 46590 

0.67 

0.25 

-0.60 

5014.60 

Mo  i 

24823 

- 44760 

3.6 

1.4 

0. 1 3 

5016.78 

Mo  i 

27384 

- 47311 

1.1 

0.40 

-0.39 

5019.85 

Mo  I 

25795 

-45710 

0.51 

0.19 

-0.71 

5029.00 

Mo  I 

24096 

- 43975 

1.3 

0.50 

-0.30 

5030.78 

Mo  I 

25997 

- 45870 

1.8 

0.68 

-O.I7 

5038.91 

Mo  I 

25795 

- 45635 

0.59 

0.22 

-0.65 

5046.52 

Mo  I 

21154 

- 40964 

0.18 

0.069 

-1.16 

5047.71 

Mo  i 

20930 

- 40736 

0.63 

0.24 

-0.62 

5055.00 

Mo  i 

12346 

- 32123 

0.028 

0.01  1 

-1.97 

212 


Wavelength  Spectrum  Energy  Levels 
A K 


5058.01 

Mo  i 

27727 

- 

47492 

5059.88 

Mo  l 

20157 

- 

39916 

5062.52 

Mo  l 

2095 1 

- 

40699 

5064.64 

Mo  t 

18229 

— 

37968 

5079.87 

Mo  l 

26189 

— 

45870 

5080.02 

Mo  1 

20281 

— 

39960 

5081.26 

Mo  I 

1 1859 

- 

31533 

5090.97 

Mo  i 

25997 

- 

45635 

5091.34 

Mo  l 

20930 

- 

40566 

5095.89 

Mo  l 

20948 

— 

40566 

5096.65 

Mo  I 

2095 1 

— 

40566 

5097.52 

Mo  l 

18356 

- 

37968 

5098.03 

Mo  l 

20350 

- 

39960 

5109.71 

Mo  i 

20350 

- 

39916 

51 14.97 

Mo  l 

18356 

— 

37902 

51  16.97 

Mo  i 

2095 1 

— 

40488 

5123.83 

Mo  I 

27415 

- 

46926 

5145.38 

Mo  l 

20608 

- 

40037 

5147.39 

Mo  l 

18480 

- 

37902 

5163.19 

Mo  l 

31913 

— 

51276 

5167.76 

Mo  I 

21619 

— 

40964 

5171 .08 

Mo  l 

25614 

— 

44947 

5172.94 

Mo  i 

25614 

- 

44941 

5174.18 

Mo  I 

25614 

- 

44936 

5191.44 

Mo  I 

31533 

— 

50790 

5200.17 

Mo  i 

21619 

— 

40844 

5200.74 

Mo  i 

18356 

- 

37579 

5210.44 

Mo  i 

12346 

- 

31533 

5211.86 

Mo  i 

20281 

- 

39463 

5219.40 

Mo  i 

22244 

— 

41398 

5231.06 

Mo  I 

27342 

— 

46453 

5232.36 

Mo  l 

20930 

- 

40037 

5234.26 

Mo  I 

18480 

- 

37579 

5238.20 

Mo  t 

25872 

- 

44957 

5240.88 

Mo  i 

25872 

— 

44947 

5242.81 

Mo  i 

25872 

_ 

44941 

5245.5 1 

Mo  I 

20930 

— 

39989 

5259.04 

Mo  I 

20951 

- 

39961 

5260.17 

Mo  I 

30847 

- 

49852 

5261.14 

Mo  l 

20158 

— 

39160 

5271.80 

Mo  i 

20158 

_ 

39122 

5276.28 

Mo  l 

21619 

— 

40566 

5279.65 

Mo  I 

16784 

— 

35719 

5280.86 

Mo  i 

22876 

- 

41807 

5283.84 

Mo  i 

26636 

— 

45556 

5292.08 

Mo  i 

16828 

_ 

35719 

5293.46 

Mo  I 

18480 

- 

37366 

5295.47 

Mo  i 

20281 

— 

39160 

5302.35 

Mo  i 

25906 

— 

44760 

5306.26 

Mo  I 

20281 

— 

39122 

gA 

108/sec 

gf 

Log  gf 

1.4 

0.54 

-0.27 

1.0 

0.39 

-0.41 

0.21 

0.081 

-1.09 

0.087 

0.034 

-1.47 

0.91 

0.35 

-0.46 

0.51 

0.20 

-0.70 

0.016 

0.0061 

—2.2 1 

1.1 

0.41 

-0.38 

0.20 

0.079 

-1.10 

0.25 

0.099 

-1.00 

0.61 

0.24 

-0.62 

0.39 

0.15 

-0.82 

0.17 

0.067 

-1.17 

0.68 

0.27 

-0.58 

0.24 

0.094 

-1.02 

0.20 

0.078 

-1.11 

1.1 

0.44 

-0.36 

0.80 

0.32 

-0.50 

0.34 

0.13 

-0.87 

7.5 

3.0 

0.48 

0.69 

0.28 

-0.56 

3.6 

1.4 

0.15 

5.0 

2.0 

0.30 

3.5 

1.4 

0.15 

3.5 

1.4 

0.15 

0.79 

0.32 

-0.50 

0.13 

0.054 

-1.26 

0.013 

0.0053 

-2.28 

0.23 

0.093 

-1.03 

0.66 

0.27 

-0.57 

2.3 

0.92 

-0.03 

0.14 

0.059 

-1.23 

0.27 

0.1 1 

-0.96 

10. 

4.2 

0.62 

5.0 

2.1 

0.32 

2.5 

1.0 

0.02 

0.53 

0.22 

-0.66 

0.80 

0.33 

-0.48 

1.2 

0.50 

-0.30 

0.28 

0.12 

-0.93 

0.14 

0.058 

-1.23 

0.21 

0.088 

-1.06 

0.11 

0.045 

-1.35 

1.9 

0.81 

-0.09 

0.52 

0.22 

-0.66 

0.094 

0.040 

-1.40 

0.086 

0.036 

-1.44 

0.25 

0.10 

-0.98 

0.35 

0.15 

-0.84 

0.085 

0.036 

-1.45 

213 


Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

5313.89 

Mo  i 

18480 

— 

37293 

0.15 

0.062 

-1.20 

5315.04 

Mo  l 

20350 

- 

39160 

0.14 

0.060 

-1.22 

5319.89 

Mo  i 

31485 

- 

50277 

1.6 

0.67 

-0.18 

5324.47 

Mo  I 

26639 

- 

45415 

0.50 

0.21 

-0.67 

5327.06 

Mo  i 

23516 

— 

42283 

0.35 

0.15 

-0.83 

5334.79 

Mo  I 

23668 

— 

42408 

0.18 

0.076 

-1.12 

5337.20 

Mo  i 

24466 

- 

43  1 97 

0.22 

0.096 

-1.02 

5352.35 

Mo  I 

27774 

- 

46453 

0.69 

0.30 

-0.53 

5354.88 

Mo  i 

23516 

- 

42186 

0.84 

0.36 

-0.44 

5355.51 

Mo  i 

32123 

— 

50790 

2.9 

1.2 

0.09 

5356.48 

Mo  i 

32612 

— 

51276 

6.2 

2.7 

0.43 

5360.56 

Mo  l 

26321 

- 

44970 

13. 

5.4 

0.73 

5364.28 

Mo  i 

26321 

- 

44957 

2.6 

1.1 

0.05 

5367.1  1 

Mo  i 

26321 

- 

44947 

0.74 

0.32 

-0.50 

5372.40 

Mo  i 

22876 

— 

41484 

0.28 

0.12 

-0.92 

5388.69 

Mo  i 

31300 

— 

49852 

2.0 

0.86 

-0.07 

5394.52 

Mo  i 

20930 

- 

39463 

0.32 

0.14 

-0.86 

5397.38 

Mo  i 

22876 

- 

41398 

0.27 

0.12 

-0.92 

5400.47 

Mo  i 

20951 

- 

39463 

0.24 

0.10 

-0.98 

5405.79 

Mo  i 

27342 

— 

45836 

0.95 

0.42 

-0.38 

5406.39 

Mo  i 

22244 

— 

40736 

0.23 

0.099 

-1.00 

5417.38 

Mo  i 

22244 

- 

40699 

0.28 

0.12 

-0.91 

5426.89 

Mo  i 

16748 

- 

35169 

0.033 

0.015 

-1.84 

5427.55 

Mo  i 

23668 

- 

42088 

0.12 

0.05 1 

-1.29 

5431.02 

Mo  l 

2095  1 

— 

39359 

0.077 

0.034 

-1.47 

5435.68 

Mo  l 

20130 

— 

38522 

0.21 

0.095 

-1.02 

5437.75 

Mo  I 

16785 

- 

35169 

0.095 

0.042 

-1.38 

5450.51 

Mo  i 

21619 

39961 

0.23 

0.10 

-0.99 

5453.03 

Mo  i 

23516 

- 

41850 

0.14 

0.063 

-1.20 

5456.46 

Mo  i 

22244 

— 

40566 

0.22 

0.097 

-1.01 

5460.53 

Mo  l 

31300 

— 

49608 

1.9 

0.85 

-0.07 

5473.37 

Mo  i 

20157 

— 

38423 

0.048 

0.02  1 

-1.67 

5488.67 

Mo  i 

27342 

- 

45556 

0.36 

0.16 

-0.79 

5490.28 

Mo  ! 

2095  1 

- 

39160 

0. 1 5 

0.067 

-1.18 

5492.17 

Mo  i 

21619 

— 

39821 

0.1  1 

0.048 

-1.32 

5493.80 

Mo  i 

31655 

— 

49852 

2.0 

0.91 

-0.04 

5496.94 

Mo  l 

24096 

- 

42283 

0.14 

0.065 

-1.19 

5498.49 

Mo  i 

23668 

- 

41850 

0.25 

0.1  1 

-0.94 

5501.54 

Mo  i 

20350 

- 

38522 

0.18 

0.084 

-1.08 

5501.87 

Mo  i 

2095  1 

— 

39122 

0.10 

0.046 

-1.33 

5506.49 

Mo  i 

10768 

— 

28924 

2.0 

0.90 

-0.05 

551  1.49 

Mo  i 

23668 

- 

4 1 807 

0.1  1 

0.050 

-1.30 

5520.04 

Mo  i 

31485 

- 

49596 

1.7 

0.77 

-0.1  1 

5520.64 

Mo  i 

27727 

- 

45836 

0.78 

0.36 

-0.45 

5526.52 

Mo  i 

24096 

— 

42186 

0.44 

0.20 

-0.70 

5526.97 

Mo  i 

22876 

— 

40964 

0.3  1 

0.14 

-0.85 

5533.05 

Mo  i 

10768 

- 

28837 

1.3 

0.59 

-0.23 

5539.41 

Mo  i 

16692 

- 

34740 

0.053 

0.025 

-1.61 

5541.65 

Mo  i 

25906 

- 

43946 

0.23 

0.1  1 

-0.98 

5543.12 

Mo  i 

20948 

- 

38983 

0.21 

0.098 

-1.01 

14 


Wavelength  Spectrum  Energy  Levels 
A K 


5544.49 

Mo  i 

27384 

- 

45415 

SSS2.19 

Mo  i 

21154 

- 

39160 

5556.28 

Mo  l 

16748 

- 

34740 

5556.72 

Mo  i 

24096 

- 

42088 

5564.05 

Mo  i 

21154 

— 

39121 

5568.62 

Mo  i 

22876 

— 

40829 

5569.48 

Mo  l 

23534 

- 

41484 

5570.45 

Mo  i 

10768 

- 

287  1 5 

5575. 1 9 

Mo  l 

19970 

- 

37902 

5591.58 

Mo  l 

24466 

— 

42345 

5596.32 

Mo  i 

23534 

— 

41398 

5598.47 

Mo  i 

34810 

- 

52667 

5601.05 

Mo  i 

33904 

- 

51753 

5602.76 

Mo  i 

25456 

- 

43299 

5608.62 

Mo  i 

26636 

— 

44461 

5609.23 

Mo  i 

26189 

— 

440 1 2 

5610.93 

Mo  i 

24466 

- 

42283 

5613.07 

Mo  i 

20158 

- 

37968 

56  1 8.45 

Mo  i 

16641 

- 

34435 

5618.77 

Mo  i 

22244 

— 

40037 

5619.38 

Mo  i 

27766 

— 

45556 

5632.47 

Mo  i 

10966 

- 

28715 

5634.86 

Mo  l 

1 6693 

- 

34435 

5650.13 

Mo  i 

1 1 143 

- 

28837 

5651.87 

Mo  i 

30 1 60 

— 

47848 

5664.34 

Mo  i 

29842 

— 

47492 

5667.30 

Mo  i 

27774 

- 

45415 

5672.07 

Mo  i 

35042 

- 

52667 

5673.63 

Mo  i 

20281 

- 

37902 

5674.47 

Mo  i 

20350 

— 

37968 

5677.89 

Mo  l 

16641 

— 

34248 

5682.89 

Mo  i 

20930 

- 

38522 

5687.64 

Mo  i 

22244 

- 

3982  1 

5689.14 

Mo  t 

11143 

- 

28715 

5694.39 

Mo  i 

23668 

— 

41224 

5696.03 

Mo  l 

30160 

— 

4771  1 

5698.27 

Mo  i 

29642 

- 

47186 

5699.28 

Mo  i 

21619 

- 

39160 

5702.1  1 

Mo  i 

25997 

— 

43530 

5705.72 

Mo  i 

24823 

— 

42345 

571  1.80 

Mo  i 

21619 

— 

39122 

5722.74 

Mo  i 

1 1 454 

- 

28924 

5723.1 1 

Mo  i 

29642 

- 

47110 

5728.77 

Mo  t 

25795 

- 

43246 

5729.45 

Mo  l 

20130 

— 

37579 

5729.87 

Mo  t 

23516 

— 

40964 

5734.06 

Mo  I 

12346 

- 

29781 

5739.66 

Mo  I 

27342 

- 

44760 

5741.71 

Mo  i 

31510 

- 

48922 

5747.67 

Mo  i 

25906 

- 

43299 

gA 

108/sec 

gf 

Log  gf 

1.1 

0.50 

-0.30 

0.045 

0.02 1 

-1.68 

0.075 

0.035 

-1.46 

0.27 

0. 1 3 

-0.90 

0.089 

0.041 

-1.39 

0.30 

0.14 

-0.86 

0.23 

0.1  1 

-0.97 

0.59 

0.27 

—0.56 

0. 1 0 

0.049 

-1.31 

0.22 

0. 1 0 

-0.98 

0.085 

0.040 

-1.40 

1.00 

0.47 

-0.33 

1.6 

0.74 

-0. 1 3 

0.60 

0.28 

-0.55 

0.47 

0.22 

-0.65 

0.41 

0.20 

—0.7  1 

1.1 

0.5  1 

-0.29 

0.075 

0.036 

-1.45 

0.024 

0.01  1 

-1.95 

0.058 

0.027 

-1.56 

0.64 

0.30 

-0.52 

0.079 

0.038 

-1.42 

0.060 

0.028 

-1.55 

0.058 

0.028 

-1.56 

0.60 

0.29 

-0.54 

0.55 

0.27 

-0.57 

0.36 

0.17 

-0.77 

1.2 

0.58 

-0.23 

0.075 

0.036 

-1.44 

0.19 

0.092 

-1.04 

0.048 

0.023 

-1.64 

0. 1 3 

0.062 

-1.21 

0.055 

0.027 

-1.57 

0.1  1 

0.055 

-1.26 

0.082 

0.040 

-1.40 

0.67 

0.33 

-0.49 

0.52 

0.25 

-0.60 

0.1  1 

0.052 

-1.28 

0.18 

0.090 

-1.05 

0.94 

0.46 

-0.34 

0.1  1 

0.052 

-1.28 

0.056 

0.027 

-1.56 

0.51 

0.25 

-0.60 

0.34 

0.17 

-0.78 

0.079 

0.039 

-1.41 

0.12 

0.057 

-1.25 

0.0055 

0.0027 

-2.57 

0.26 

0.13 

-0.89 

0.99 

0.49 

-0.31 

0.25 

0.12 

-0.91 

215 


Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

5751.40 

Mo  I 

11454 

- 28837 

0.16 

0.079 

-1.10 

5769.75 

Mo  i 

23517 

- 40844 

0.075 

0.037 

-1.43 

5771.05 

Mo  I 

19970 

- 37293 

0.027 

0.014 

-1.86 

5774.55 

Mo  I 

11858 

- 29171 

0.0065 

0.0032 

-2.49 

5778.19 

Mo  I 

25997 

- 43299 

0.15 

0.075 

-1.13 

5779.36 

Mo  I 

20281 

- 37579 

0.12 

0.062 

-1.21 

5780.11 

Mo  I 

23668 

- 40964 

0.077 

0.039 

-1.41 

5783.33 

Mo  I 

25456 

- 42742 

0.30 

0.15 

-0.82 

5791.85 

Mo  I 

11454 

- 28715 

0.13 

0.066 

-1.18 

5795.77 

Mo  I 

34740 

- 51990 

2.6 

1.3 

0.12 

5800.46 

Mo  I 

20130 

- 37366 

0.075 

0.038 

-1.42 

5802.67 

Mo  I 

20350 

- 37579 

0.100 

0.050 

-1.30 

5803.98 

Mo  I 

25821 

- 43046 

0.12 

0.059 

-1.23 

5806.19 

Mo  I 

22244 

- 39463 

0.051 

0.026 

-1.59 

5806.69 

Mo  I 

26759 

- 43975 

0.30 

0.15 

-0.81 

5808.23 

Mo  I 

11454 

- 28667 

0.0024 

0.0012 

-2.91 

5809.03 

Mo  I 

34435 

- 51644 

0.89 

0.45 

-0.34 

5813.86 

Mo  i 

39521 

- 56717 

1.9 

0.97 

-0.01 

5815.74 

Mo  I 

29982 

- 47172 

0.45 

0.23 

-0.64 

5820.69 

Mo  I 

23668 

- 40844 

0.075 

0.038 

-1.42 

5825.20 

Mo  I 

20130 

- 37293 

0.065 

0.033 

-1.48 

5835.59 

Mo  I 

11143 

- 28274 

0.0051 

0.0026 

-2.59 

5839.99 

Mo  I 

27342 

- 44461 

0.42 

0.21 

-0.67 

5848.86 

Mo  I 

28715 

- 45806 

0.61 

0.32 

-0.50 

5849.73 

Mo  I 

28715 

- 45805 

1.8 

0.92 

-0.04 

5851.52 

Mo  I 

28715 

- 45800 

1.5 

0.79 

-0.10 

5858.27 

Mo  I 

11859 

- 28924 

0.14 

0.072 

-1.14 

5861.38 

Mo  I 

26189 

- 43246 

0.30 

0.15 

-0.81 

5868.76 

Mo  I 

25707 

- 42742 

0.17 

0.089 

-1.05 

5869.33 

Mo  I 

27727 

- 44760 

1.1 

0.59 

-0.23 

5876.59 

Mo  I 

20281 

- 37293 

0.075 

0.039 

-1.41 

5881.53 

Mo  i 

20130 

- 37128 

0.027 

0.014 

-1.86 

5882.72 

Mo  I 

27766 

- 44760 

0.23 

0.12 

-0.92 

5888.33 

Mo  I 

1 1859 

- 28837 

0.21 

0.1  1 

-0.95 

5891.56 

Mo  I 

28837 

- 45806 

0.36 

0.19 

-0.73 

5892.29 

Mo  I 

25456 

- 42422 

0.28 

0.14 

-0.84 

5893.38 

Mo  I 

28837 

- 45800 

1.5 

0.80 

-0.09 

5901.47 

Mo  I 

18229 

- 35169 

0.064 

0.034 

-1.47 

5912.12 

Mo  I 

26336 

- 43246 

0.13 

0.066 

-1.18 

5923.79 

Mo  I 

28924 

- 45800 

0.31 

0.16 

-0.79 

5926.36 

Mo  I 

28924 

- 45793 

1.3 

0.68 

-0.17 

5928.88 

Mo  I 

28924 

- 45786 

5.2 

2.7 

0.43 

5937.91 

Mo  I 

25906 

- 42742 

0.22 

0.12 

-0.94 

5968.48 

Mo  I 

27774 

- 44525 

0.18 

0.097 

-1.01 

5974.26 

Mo  I 

27727 

- 44461 

0.32 

0.17 

-0.76 

5982.93 

Mo  I 

26336 

- 43046 

0.24 

0.13 

-0.89 

5988.17 

Mo  I 

27767 

- 44461 

0.90 

0.48 

-0.32 

5989.47 

Mo  I 

33904 

- 50596 

1.6 

0.84 

-0.08 

5991.35 

Mo  I 

27774 

- 44461 

0.22 

0.12 

-0.94 

6025.49 

Mo  I 

27384 

- 43976 

0.63 

0.34 

-0.47 
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Wavelength  Spectrum  Energy  Levels 
A K 


6027.27 

Mo  i 

22876 

- 

39463 

6030.66 

Mo  t 

12346 

- 

28924 

6047.83 

Mo  I 

25707 

— 

42237 

6054.81 

Mo  i 

18229 

- 

34740 

6079.58 

Mo  l 

23516 

— 

39960 

6081.27 

Mo  i 

25906 

— 

42345 

6101.87 

Mo  i 

18356 

- 

34740 

6197.66 

Mo  l 

32688 

- 

48819 

6217.89 

Mo  l 

18356 

- 

34435 

6264.27 

Mo  I 

33904 

— 

49864 

6265.88 

Mo  l 

1 8480 

— 

34435 

6290.74 

Mo  i 

18356 

- 

34248 

6301.75 

Mo  l 

24096 

- 

39961 

6323.54 

Mo  i 

30160 

- 

45969 

6357.22 

Mo  i 

18229 

— 

33955 

6389.1 1 

Mo  i 

26636 

— 

42283 

6409. 1 1 

Mo  i 

18356 

- 

33955 

6424.37 

Mo  i 

20158 

- 

35719 

6446.34 

Mo  i 

25456 

- 

40964 

6471.20 

Mo  l 

23534 

— 

38983 

6473.99 

Mo  I 

25906 

— 

41348 

6493.13 

Mo  t 

30160 

- 

45556 

6519.84 

Mo  l 

30502 

— 

45836 

6590.90 

Mo  I 

26639 

- 

41807 

661  1.20 

Mo  i 

25707 

— 

40829 

6619.13 

Mo  I 

10768 

— 

25872 

6624.57 

Mo  l 

26759 

- 

41850 

6637.16 

Mo  1 

26336 

- 

41398 

6650.38 

Mo  l 

25456 

- 

40488 

6659.68 

Mo  l 

20158 

— 

35169 

6678.89 

Mo  i 

25872 

— 

40840 

6687.87 

Mo  i 

26450 

- 

41398 

6690.47 

Mo  i 

18356 

— 

33299 

6691.08 

Mo  i 

27342 

- 

42283 

6728.04 

Mo  i 

25707 

— 

40566 

6733.98 

Mo  I 

10768 

— 

25614 

6746.08 

Mo  I 

18480 

- 

33299 

6746.27 

Mo  I 

20350 

- 

35169 

6753.97 

Mo  I 

27384 

- 

42186 

6763.50 

Mo  I 

25707 

— 

40488 

6764.92 

Mo  I 

29982 

— 

44760 

6787.98 

Mo  I 

26284 

— 

41012 

6788.94 

Mo  I 

26759 

— 

41484 

6799.88 

Mo  I 

26759 

— 

41398 

6802.62 

Mo  I 

26336 

— 

41032 

6812.03 

Mo  I 

26336 

— 

41012 

6825.63 

Mo  I 

30113 

— 

44760 

6828.87 

Mo  I 

26759 

- 

41398 

6838.88 

Mo  I 

27727 

- 

42345 

6848.92 

Mo  I 

26415 

— 

41012 

gA 

108/sec 

gf 

Log  gf 

0.088 

0.048 

-1.32 

0.36 

0.20 

-0.71 

0.23 

0.13 

-0.90 

0.028 

0.015 

-1.81 

0.12 

0.068 

-1.17 

0.12 

0.067 

-1.18 

0.059 

0.033 

-1.48 

0.69 

0.40 

-0.40 

0.026 

0.015 

-1.81 

0.86 

0.51 

-0.30 

0.022 

0.013 

-1.88 

0.019 

0.01  1 

-1.95 

0.085 

0.051 

-1.30 

0.41 

0.24 

-0.61 

0.049 

0.030 

-1.53 

0.21 

0.13 

-0.90 

0.032 

0.020 

-1.71 

0.20 

0.12 

-0.92 

0.17 

0.11 

-0.97 

0.099 

0.062 

-1.21 

0.19 

0.12 

-0.92 

0.32 

0.20 

-0.70 

0.81 

0.51 

-0.29 

0.075 

0.049 

-1.31 

0.13 

0.084 

-1.08 

0.029 

0.019 

-1.72 

0.1  1 

0.075 

-1.13 

0.050 

0.033 

-1.48 

0.52 

0.34 

-0.46 

0.029 

0.019 

-1.71 

0.043 

0.029 

-1.54 

0.067 

0.045 

-1.34 

0.024 

0.016 

-1.79 

0.065 

0.044 

-1.36 

0.094 

0.064 

-1.20 

0.016 

0.011 

-1.97 

0.028 

0.019 

-1.72 

0.12 

0.080 

-1.10 

0.53 

0.36 

-0.44 

0.13 

0.091 

-1.04 

0.13 

0.091 

-1.04 

0.092 

0.064 

-1.20 

0.11 

0.073 

-1.14 

0.14 

0.095 

-1.02 

0.12 

0.086 

-1.07 

0.12 

0.086 

-1.07 

0.44 

0.31 

-0.51 

0.24 

0.17 

-0.77 

0.68 

0.47 

-0.32 

0.19 

0.13 

-0.88 
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Wavelength  Spectrum 
A 

Energy  Levels 
K 

gA 

108/sec 

gf 

Log  gf 

6886.28 

Mo  i 

27766 

— 

42283 

0.36 

0.25 

-0.60 

6892.36 

Mo  i 

25456 

- 

39960 

0.14 

0.099 

-1.00 

6898.01 

Mo  i 

31300 

— 

45793 

0.48 

0.34 

-0.46 

6898.98 

Mo  i 

25997 

- 

40488 

0.1  1 

0.077 

-1.11 

6908.20 

Mo  I 

1 1 143 

— 

25614 

0.0020 

0.0015 

-2.84 

6914.01 

Mo  i 

20281 

— 

28924 

0.013 

0.0093 

-2.03 

6931.40 

Mo  i 

20350 

- 

34774 

0.019 

0.014 

-1.87 

6934.10 

Mo  I 

1 1454 

- 

25872 

0.0022 

0.0016 

-2.80 

6946.75 

Mo  I 

27093 

- 

41484 

0.072 

0.052 

-1.28 

6947.39 

Mo  I 

20350 

— 

34740 

0.021 

0.016 

-1.81 

6953.78 

Mo  I 

26189 

— 

40566 

0.083 

0.060 

— 1 .22 

6960.64 

Mo  i 

26336 

- 

40698 

0.12 

0.084 

-1.08 

6961.48 

Mo  i 

25707 

- 

40068 

0.072 

0.053 

-1.28 

6978.71 

Mo  i 

26639 

- 

40964 

0.19 

0.14 

-0.86 

6980.37 

Mo  i 

27766 

— 

42088 

0.13 

0.094 

-1.03 

6984.67 

Mo  i 

27774 

— 

42087 

0.1  1 

0.078 

-1.11 

6988.94 

Mo  i 

20130 

— 

34435 

0.049 

0.036 

-1.44 

6991.69 

Mo  i 

26189 

- 

40488 

0.096 

0.070 

-1.15 

6999.13 

Mo  i 

26415 

- 

40699 

0.13 

0.096 

-1.02 

6999.88 

Mo  i 

25707 

— 

39989 

0.07  1 

0.052 

-1.28 

7001.60 

Mo  i 

19970 

— 

34284 

0.028 

0.021 

-1.68 

7016.44 

Mo  i 

26450 

- 

40698 

0.12 

0.086 

-1.07 

7025.32 

Mo  i 

26336 

- 

40566 

0.084 

0.062 

-1.21 

7037.98 

Mo  i 

26639 

- 

40844 

0.30 

0.23 

-0.65 

7045.29 

Mo  i 

26639 

— 

40829 

0.12 

0.090 

-1.04 

7060.21 

Mo  l 

1 1454 

— 

25614 

0.0041 

0.003  1 

-2.51 

7063.34 

Mo  i 

20281 

- 

34435 

0.030 

0.022 

-1.65 

7081.22 

Mo  I 

20130 

- 

34248 

0.029 

0.021 

-1.67 

7102.65 

Mo  l 

27774 

- 

41850 

0.16 

0.12 

-0.91 

7109.87 

Mo  i 

25614 

— 

39675 

1.1 

0.84 

-0.08 

7122.65 

Mo  i 

27363 

— 

41398 

0. 1 3 

0.096 

-1.02 

7134.08 

Mo  I 

1 1858 

— 

25872 

0.0056 

0.0043 

-2.37 

7240.46 

Mo  i 

26759 

- 

40566 

0.10 

0.080 

-1.10 

7242.50 

Mo  I 

25872 

- 

39675 

1.6 

1.2 

0.09 

7245.85 

Mo  l 

20158 

33950 

0.078 

0.062 

-1.21 

7267.62 

Mo  i 

1 1858 

— 

25614 

0.0043 

0.0034 

-2.47 

7281.53 

Mo  i 

25906 

- 

39635 

0.067 

0.053 

-1.27 

7322.25 

Mo  i 

26336 

- 

39989 

0.087 

0.070 

-1.16 

7333.71 

Mo  i 

26189 

- 

39821 

0.083 

0.067 

-1.17 

7348.49 

Mo  i 

20350 

— 

33955 

0.027 

0.022 

— 1 .66 

7360.38 

Mo  l 

25707 

— 

39290 

0.05  1 

0.042 

-1.38 

7361.65 

Mo  I 

27384 

- 

40964 

0.20 

0.16 

-0.80 

7391.36 

Mo  i 

12346 

— 

25872 

0.0082 

0.0067 

-2.17 

7434. 1 0 

Mo  i 

25997 

- 

39445 

0.097 

0.081 

-1.09 

7447.34 

Mo  i 

31533 

— 

44957 

0.62 

0.51 

-0.29 

7452.85 

Mo  i 

25707 

— 

39122 

0.12 

0.099 

-1.00 

7475.43 

Mo  i 

27363 

- 

40736 

0.094 

0.079 

-1.10 

7485.74 

Mo  i 

26320 

- 

39675 

1.5 

1.3 

0.10 

7501.62 

Mo  i 

25795 

- 

39122 

0.050 

0.042 

-1.38 

7504.47 

18 

Mo  i 

26639 

39960 

0. 1 5 

0. 1 3 

-0.89 

Wavelength  Spectrum  Energy  Levels 
A K 


7571.53 

Mo  l 

27363 

- 

40566 

7572.64 

Mo  i 

26759 

- 

39960 

7579.58 

Mo  t 

27774 

- 

40964 

7591.66 

Mo  i 

20130 

- 

33299 

7595.16 

Mo  i 

25997 

— 

39160 

7601.84 

Mo  i 

27415 

— 

40566 

7649.52 

Mo  i 

27774 

- 

40844 

7653.26 

Mo  i 

26759 

- 

3982  1 

7656.76 

Mo  i 

31913 

- 

44970 

7679.49 

Mo  i 

20281 

— 

33299 

7709.54 

Mo  l 

25456 

— 

38423 

7720.77 

Mo  l 

20350 

- 

33299 

7723.63 

Mo  l 

27093 

- 

40037 

7732.49 

Mo  l 

1 9970 

- 

32899 

7752.34 

Mo  l 

27093 

— 

39989 

7829.65 

Mo  l 

20130 

— 

32899 

7854.45 

Mo  l 

27093 

- 

39821 

7887.74 

Mo  i 

27363 

- 

40037 

7917.62 

Mo  i 

27363 

- 

39989 

7923.15 

Mo  i 

20281 

— 

32899 

7968.85 

Mo  i 

27415 

— 

39960 

7984.35 

Mo  i 

26639 

- 

39160 

7986.60 

Mo  i 

25906 

- 

38423 

8027.32 

Mo  i 

20158 

- 

32612 

8058.22 

Mo  i 

45786 

— 

58193 

8104.67 

Mo  i 

39521 

— 

51856 

8153.45 

Mo  i 

25707 

- 

37968 

8192.60 

Mo  l 

23516 

- 

35719 

8245.06 

Mo  i 

28715 

- 

40840 

8328.44 

Mo  i 

28836 

— 

40840 

8351.15 

Mo  I 

25997 

— 

37968 

8389.32 

Mo  i 

28924 

- 

40840 

8483.39 

Mo  i 

25795 

- 

37579 

gA 

108/sec 

gf 

Log  gf 

0.091 

0.078 

-1.1  1 

0. 1 3 

0.1  1 

-0.96 

0. 1 0 

0.087 

-1.06 

0.012 

0.010 

-2.00 

0.10 

0.088 

-1.05 

0. 1 5 

0.13 

-0.88 

0.099 

0.087 

-1.06 

0.062 

0.054 

-1.26 

0.85 

0.74 

-0. 1 3 

0.024 

0.02  1 

-1.68 

0.067 

0.060 

— 1 "*  "* 

0.050 

0.044 

-1.35 

0.1  1 

0.095 

-1.02 

0.014 

0.013 

-1.90 

0.053 

0.047 

-1.32 

0.029 

0.026 

-1.58 

0.18 

0.16 

-0.78 

0.095 

0.089 

-1.05 

0.067 

0.063 

-1.20 

0.018 

0.017 

-1.77 

0.1 1 

0. 1 0 

-0.99 

0.043 

0.04 1 

-1.39 

0.12 

0.12 

-0.93 

0.010 

0.0098 

-2.01 

2.0 

1.9 

0.28 

1.3 

1.3 

0. 1 0 

0.063 

0.062 

-1.21 

0.017 

0.017 

-1.78 

0.36 

0.36 

-0.44 

0.63 

0.65 

-0.18 

0.064 

0.067 

-1.17 

0.72 

0.76 

-0.12 

0.29 

0.31 

-0.50 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2015.11 

Mo  II 

0 - 49609 

11. 

0.68 

-0.17 

2020.30 

Mo  II 

0 - 49481 

24. 

1.5 

0.17 

2038.44 

Mo  II 

0 - 49041 

13. 

0.84 

-0.08 

2045.98 

Mo  II 

0 - 48861 

13. 

0.82 

-0.09 

2081.68 

Mo  II 

0 - 48022 

4.2 

0.27 

-0.57 

2089.52 

Mo  II 

15199  - 63041 

12. 

0.77 

-0.12 

2092.50 

Mo  II 

15331  - 63105 

12. 

0.77 

-0.1 1 

2093.11 

Mo  II 

15447  - 63207 

21. 

1.4 

0.14 

2100.84 

Mo  II 

15428  - 63012 

16. 

1.1 

0.04 

2104.29 

Mo  II 

15447  - 62954 

9.4 

0.62 

-0.21 

2108.02 

Mo  II 

23248  - 70670 

10. 

0.67 

-0.17 

2269.69 

Mo  II 

15447  - 59492 

15. 

1.2 

0.06 

2304.25 

Mo  II 

27627  - 7101 1 

13. 

1.0 

0.00 

2306.97 

Mo  II 

15427  - 58761 

8.3 

0.66 

-0.18 

233-2.12 

Mo  II 

15330  - 58197 

8.1 

0.66 

-0.18 

2341.59 

Mo  II 

15199  - 57892 

14. 

1.1 

0.06 

2355.42 

Mo  II 

15699  - 58141 

7.1 

0.59 

-0.23 

2366.09 

Mo  II 

15890  - 58141 

5.1 

0.43 

-0.37 

2389.20 

Mo  II 

23853  - 65695 

20. 

1.8 

0.24 

2403.61 

Mo  II 

23833  - 65425 

29. 

2.5 

0.40 

2404.66 

Mo  II 

24509  - 66082 

18. 

1.6 

0.19 

2412.84 

Mo  II 

22444  - 63877 

9.8 

0.85 

-0.07 

2413.01 

Mo  II 

15890  - 57320 

20. 

1.7 

0.23 

2417.96 

Mo  II 

16796  - 58141 

15. 

1.3 

0.1  1 

2419.01 

Mo  II 

23934  - 65261 

18. 

1.5 

0.19 

2420.18 

Mo  II 

24138  - 65444 

21. 

1.8 

0.26 

2424.00 

Mo  II 

23833  - 65075 

20. 

1.8 

0.25 

2435.96 

Mo  II 

22864  - 63904 

20. 

1.8 

0.24 

2440.28 

Mo  II 

17174  - 58141 

15. 

1.3 

0.12 

2461.81 

Mo  II 

24836  - 65444 

15. 

1.4 

0.13 

2466.68 

Mo  ii 

22864  - 63392 

17. 

1.5 

0.19 

2466.97 

Mo  II 

16796  - 57320 

12. 

1.1 

0.04 

246S.78 

Mo  II 

23833  - 64326 

17. 

1.6 

0.20 

2470.04 

Mo  II 

23853  - 64326 

12. 

1.1 

0.03 

2477.57 

Mo  II 

26041  - 66391 

28. 

2.6 

0.41 

2482.57 

Mo  II 

23934  - 64203 

23. 

2.1 

0.33 

2484.75 

Mo  II 

23934  - 64168 

14. 

1.3 

0.13 

2496.24 

Mo  II 

22444  - 62492 

8.2 

0.77 

-0.12 

2498.28 

Mo  II 

15691  - 55706 

19. 

1.8 

0.26 

2500.44 

Mo  II 

22444  - 62425 

14. 

1.3 

0.1 1 

2502.84 

Mo  II 

12900  - 52843 

10. 

0.96 

-0.02 

2511.80 

Mo  II 

12417  - 52217 

7.1 

0.67 

-0.17 

2515.08 

Mo  II 

22980  - 62728 

22. 

2.1 

0.32 

2527.14 

Mo  II 

24836  - 64395 

27. 

2.6 

0.41 

2530.34 

Mo  II 

24659  - 64168 

18. 

1.7 

0.23 

2532.31 

Mo  II 

22864  - 62342 

25. 

2.4 

0.38 

2538.46 

Mo  II 

13461  - 52843 

71. 

6.9 

0.84 

2539.44 

Mo  II 

24509  - 63877 

18. 

1.7 

0.23 

2542.67 

Mo  II 

12900  - 52217 

50. 

4.9 

0.69 

2543.61 

Mo  II 

22444  - 61746 

13.  ' 

1.3 

0.12 
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Wavelength  Spectrum  Energy  Levels 

A K 


42 

Mo  il 

23833 

- 

62954 

2556.75 

Mo  il 

23853 

- 

62954 

2558.88 

Mo  ll 

24836 

- 

63904 

2562.08 

Mo  II 

27725 

- 

66744 

2564.34 

Mo  II 

25342 

— 

64326 

2566.26 

Mo  ll 

12417 

— 

51373 

2571.45 

Mo  ll 

26406 

- 

65282 

2574.42 

Mo  ll 

12900 

- 

51732 

2576.56 

Mo  ll 

24138 

- 

62937 

2578.36 

Mo  ll 

26488 

— 

65261 

2585.95 

Mo  ll 

23833 

— 

62492 

2588.78 

Mo  ll 

23934 

- 

6255 1 

2591.77 

Mo  li 

23853 

- 

62425 

2593.70 

Mo  ll 

12034 

- 

50577 

2597.38 

Mo  ll 

23853 

— 

62342 

2602.80 

Mo  ll 

11783 

— 

50192 

2605.08 

Mo  u 

26739 

- 

65115 

2605.93 

Mo  ll 

17344 

- 

55706 

2619.34 

Mo  ll 

11783 

- 

49949 

2636.67 

Mo  ll 

12034 

— 

49949 

2638.76 

Mo  ll 

12417 

— 

50302 

2644.35 

Mo  ll 

12900 

— 

50706 

2646.49 

Mo  ii 

12417 

- 

50192 

2653.35 

Mo  ll 

12900 

- 

50577 

2660.58 

Mo  ll 

12034 

— 

49609 

2671.83 

Mo  ll 

15427 

— 

52843 

2672.84 

Mo  n 

12900 

- 

50302 

2673.27 

Mo  ll 

15447 

- 

52843 

2681.36 

Mo  ii 

23833 

— 

61  116 

2683.23 

Mo  ll 

11783 

— 

49041 

2684.14 

Mo  u 

13461 

— 

50706 

2687.99 

Mo  il 

12417 

— 

49609 

2692.61 

Mo  ll 

27725 

— 

64852 

2695.22 

Mo  ll 

23833 

- 

60925 

2696.83 

Mo  ii 

33601 

— 

70671 

2699.41 

Mo  ii 

22444 

— 

59478 

2701.42 

Mo  ii 

12034 

— 

49041 

2701.87 

Mo  ii 

26041 

- 

63041 

2704.93 

Mo  il 

33045 

— 

70004 

2710.19 

Mo  ll 

15330 

— 

52217 

2711.49 

Mo  il 

23833 

— 

60702 

2712.35 

Mo  ii 

33146 

- 

70004 

2713.51 

Mo  ii 

13461 

— 

50302 

2717.35 

Mo  ii 

15428 

— 

52217 

2726.97 

Mo  II 

26069 

— 

62728 

2729.68 

Mo  ii 

12417 

— 

49041 

2730.20 

Mo  ii 

26488 

— 

63105 

2732.88 

Mo  ii 

12900 

— 

49481 

2736.96 

Mo  ii 

15691 

— 

52217 

2737.88 

Mo  ii 

35406 

— 

71920 

&A 

108/sec 

gf 

Log  gf 

23. 

2 2 

0.35 

14. 

1.4 

0.15 

30. 

2.9 

0.46 

26. 

2.5 

0.41 

33. 

3.3 

0.51 

5.3 

0.53 

-0.28 

7.8 

0.77 

-O.ll 

6.8 

0.67 

-0.17 

14. 

1.4 

0.16 

16. 

1.6 

0.19 

1 1. 

1.1 

0.06 

23. 

2.3 

0.36 

14. 

1.4 

0.15 

30. 

3.1 

0.49 

14. 

1.4 

0.15 

28. 

2.9 

0.46 

16. 

1.6 

0.20 

9.2 

0.94 

-0.03 

7.7 

0.79 

-0.10 

36. 

3.8 

0.58 

83. 

8.6 

0.94 

74. 

7.8 

0.89 

42. 

4.4 

0.64 

58. 

6.1 

0.79 

65. 

6.9 

0.84 

9.6 

1.0 

0.01 

84. 

9.0 

0.95 

44. 

4.7 

0.67 

33. 

3.6 

0.55 

59. 

6.4 

0.80 

1 10. 

12. 

1.08 

58. 

6.3 

0.80 

13. 

1.4 

0.15 

19. 

2.1 

0.32 

15. 

1.6 

0.21 

18. 

1.9 

0.29 

45. 

4.9 

0.69 

12. 

1.3 

0.12 

15. 

1.6 

0.21 

6.4 

0.70 

-0.15 

11. 

1.2 

0.08 

ii 

2.4 

0.39 

23. 

2.5 

0.40 

46. 

5.1 

0.71 

33. 

3.7  ■ 

0.57 

13. 

1.4 

0.15 

31. 

3.4 

0.53 

34. 

3.9 

0.59 

26. 

2.9 

0.46 

38. 

4.3 

0.63 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2738.60 

Mo  n 

27627 

- 64130 

19. 

2.2 

0.33 

2741.32 

Mo  ii 

26739 

- 63207 

• 15. 

1.7 

0.24 

2741.62 

Mo  ii 

24509 

- 60973 

20. 

2.2 

0.34 

2746.30 

Mo  ii 

15330 

- 51732 

43. 

4.9 

0.69 

2758.63 

Mo  ii 

1 1783 

- 48022 

4.9 

0.56 

-0.25 

2760.53 

Mo  II 

26739 

- 62954 

7.7 

0.88 

-0.06 

2763.62 

Mo  ii 

15199 

- 51373 

32. 

3.7 

0.57 

2769.76 

Mo  ii 

27114 

- 63207 

94. 

11. 

1.03 

2773.78 

Mo  II 

15691 

- 51732 

24. 

2.8 

0.45 

2774.39 

Mo  ii 

15699 

- 51732 

29. 

3.4 

0.53 

2775.40 

Mo  ii 

13461 

- 49481 

183. 

21. 

1.33 

2777.86 

Mo  ii 

12034 

- 48022 

4.9 

0.57 

-0.24 

2780.04 

Mo  ii 

12900 

- 48861 

81. 

9.4 

0.97 

2784.99 

Mo  ii 

16947 

- 52843 

71. 

8.3 

0.92 

2791.54 

Mo  ii 

30019 

- 65831 

17. 

2.0 

0.30 

2807.76 

Mo  II 

12417 

- 48022 

31. 

3.7 

0.57 

2812.58 

Mo  ii 

23934 

- 59478 

9.2 

1.1 

0.04 

2814.67 

Mo  ii 

28877 

- 64395 

9.9 

1.2 

0.07 

2816.15 

Mo  ii 

13461 

- 48960 

168. 

20. 

1.30 

2817.44 

Mo  ii 

15890 

- 51373 

33. 

3.9 

0.59 

2822.03 

Mo  ii 

1 1783 

- 47208 

3.1 

0.37 

-0.43 

2827.74 

Mo  ii 

27627 

- 62980 

32. 

3.8 

0.58 

2831.44 

Mo  ii 

33601 

- 68909 

19. 

2.3 

0.35 

2832.07 

Mo  II 

24836 

- 60135 

11. 

1.3 

0.12 

2834.39 

Mo  ii 

16947 

- 52217 

13. 

1.6 

0.21 

2835.33 

Mo  ii 

15447 

- 50706 

11. 

1.3 

0.1  1 

2842.15 

Mo  ii 

12034 

- 47208 

10. 

1.3 

0. 1 0 

2843.73 

Mo  ii 

33895 

- 69050 

1 1. 

1.4 

0.14 

2848.23 

Mo  ii 

12900 

- 47999 

138. 

17. 

1.23 

2853.23 

Mo  ll 

27114 

- 62152 

142. 

17. 

1.24 

2856.00 

Mo  ii 

27724 

- 62728 

19. 

2.3 

0.36 

2863.20 

Mo  ii 

24138 

- 59053 

7.9 

0.97 

-0.02 

2863.81 

Mo  ii 

26739 

- 61648 

139. 

17. 

1.23 

2865.62 

Mo  ii 

15691 

- 50577 

5.2 

0.64 

—0. 1 9 

2866.69 

Mo  ii 

17344 

- 52217 

38. 

4.7 

0.67 

2868.1  1 

Mo  ii 

26069 

- 60924 

15. 

1.8 

0.26 

2868.32 

Mo  ii 

26604 

- 61457 

15. 

1.8 

0.27 

2871.51 

Mo  ii 

12417 

- 47232 

1 16. 

14. 

1.16 

2872.88 

Mo  ii 

27628 

- 62425 

34. 

4.3 

0.63 

2879.05 

Mo  ii 

30391 

- 65 1 1 5 

97. 

12. 

1.08 

2888.15 

Mo  ll 

33146 

- 67760 

30. 

3.7 

0.57 

2890.99 

Mo  ll 

12034 

- 46614 

73. 

9.2 

0.96 

2891.28 

Mo  ii 

16796 

- 51373 

14. 

1.8 

0.26 

2892.81 

Mo  ii 

17174 

- 51732 

30. 

3.8 

0.58 

2894.45 

Mo  ii 

13461 

- 47999 

77. 

9.6 

0.98 

2897.63 

Mo  ii 

15691 

- 50192 

17. 

2.1 

0.33 

2900.80 

Mo  ii 

29034 

- 63498 

30. 

3.8 

0.57 

2903.07 

Mo  n 

26488 

- 60924 

106. 

13. 

1.13 

2907.12 

Mo  ii 

17344 

- 51732 

13. 

1.6 

0.21 

2909.12 

Mo  ii 

11783 

- 46148 

30. 

3.9 

0.59 
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Wavelength  Spectrum  Energy  Levels 
A K 


gA 

108/sec 


gf 


Log  gf 


29!  1.92 

Mo  ii 

12900 

- 47232 

75. 

9.6 

0.98 

2913.8! 

Mo  n 

28989 

- 63298 

23. 

2.9 

0.47 

2918.83 

Mo  ii 

15699 

- 49949 

14. 

1.8 

0.26 

2923.39 

Mo  n 

12417 

- 46614 

74. 

9.5 

0.98 

2924.32 

Mo  li 

26041 

- 60227 

49. 

6.3 

0.80 

2927.54 

Mo  ii 

30019 

- 64168 

27/ 

3.5 

0.55 

2930.06 

Mo  li 

28883 

- 63002 

20. 

2.5 

0.40 

2930.50 

Mo  ii 

12034 

- 46148 

57. 

7.4 

0.87 

2930.77 

Mo  li 

300 1 9 

- 64130 

24. 

3.1 

0.49 

2934.30 

Mo  ll 

I 1783 

- 45853 

37. 

4.7 

0.67 

2935.20 

Mo  li 

15890 

- 49949 

7.7 

0.99 

-0.00 

2938.30 

Mo  ll 

28989 

- 63012 

16. 

2.1 

0.33 

2940.10 

Mo  n 

271 14 

-61116 

36. 

4.7 

0.67 

2941.22 

Mo  ii 

302  1 3 

- 64203 

48. 

6.2 

0.80 

2944.82 

Mo  ll 

35099 

- 69047 

74. 

9.7 

0.99 

2946.69 

Mo  n 

30213 

- 64140 

62. 

8.1 

0.91 

2947.28 

Mo  ii 

29034 

- 62954 

39. 

5.1 

0.71 

2955.84 

Mo  ii 

26406 

- 60227 

35. 

4.6 

0.66 

2956.06 

Mo  ii 

12034 

- 4585 3 

1 1. 

1.4 

0.  16 

2956.90 

Mo  n 

35099 

- 68909 

35. 

4.6 

0.66 

2960.24 

Mo  ii 

1 346  1 

- 47232 

6.5 

0.86 

-0.07 

2963.79 

Mo  ii 

12417 

- 46148 

13. 

1.7 

0.24 

2964.96 

Mo  ii 

- 62595 

20. 

2.6 

0.41 

2965.27 

Mo  ii 

12900 

- 46614 

12. 

1.6 

0.21 

2971.91 

Mo  n 

26041 

- 59680 

25. 

3.4 

0.53 

2972.6! 

Mo  ii 

16947 

- 50577 

35. 

4.6 

0.66 

2975.40 

Mo  ll 

29699 

- 63298 

34. 

4.5 

0.65 

2992.84 

Mo  ll 

17174 

- 50577 

13. 

1.8 

0.25 

2993.52 

Mo  ii 

16796 

- 50192 

6.1 

0.82 

-0.08 

3004.46 

Mo  ll 

26406 

- 59680 

14. 

1.9 

0.29 

3027.77 

Mo  ii 

17174 

- 50192 

12. 

1.7 

0.23 

3060.78 

Mo  n 

16947 

- 49609 

12. 

1.7 

0.23 

3065.04 

Mo  ii 

38054 

- 70670 

134. 

19. 

1.28 

3077.66 

Mo  n 

35406 

- 67889 

44. 

6.2 

0.79 

3087.62 

Mo  ll 

27114 

- 59492 

99. 

14. 

1.15 

3092.07 

Mo  II 

15691 

- 48022 

16. 

2.4 

0.37 

3122.00 

Mo  ll 

26740 

- 58761 

101. 

15. 

1.17 

3138.72 

Mo  ll 

26041 

- 57892 

37. 

5.5 

0.74 

3152.82 

Mo  ll 

26488 

- 58197 

76. 

1 I. 

1.06 

3155.64 

Mo  ii 

29022 

- 60702 

->-> 

3.3 

0.52 

3172.03 

Mo  ll 

17344 

- 48860 

10. 

1.5 

0.18 

3172.74 

Mo  ii 

15699 

- 47208 

12. 

1.8 

0.24 

3187.59 

Mo  ii 

23853 

- 55216 

32. 

4.9 

0.69 

3201.50 

Mo  ii 

16796 

- 48022 

3.5 

0.55 

-0.26 

3240.71 

Mo  ii 

17174 

- 48022 

5.7 

0.90 

-0.04 

3292.3 1 

Mo  ii 

25342 

- 55706 

56. 

9.1 

0.96 

3313.62 

Mo  n 

28884 

- 59053 

39. 

6.5 

0.81 

3320.90 

Mo  ll 

25112 

- 55216 

54. 

8.9 

0.95 

3346.40 

Mo  ll 

25342 

- 55216 

27. 

4.5 

0.66 

3395.36 

Mo  li 

36289 

- 65732 

67. 

12. 

1.06 
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Wavelength  Spectrum 
A 

Energy  Levels 
K 

gA 

108/sec 

gf 

Log  gf 

3446.08 

Mo  n 

23833  - 52843 

28. 

5.0 

0.70 

3635.14 

Mo  II 

25342  - 52843 

6.5 

1.3 

0.1 1 

3684.22 

Mo  II 

36741  - 63877 

21. 

4.3 

0.64 

3688.31 

Mo  II 

25112  - 52217 

12. 

2.5 

0.39 

3692.64 

Mo  II 

24659  - 51732 

32. 

6.6 

0.82 

3941.48 

Mo  II 

25342  - 50706 

8.8 

2.1 

0.31 
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Wavelength  Spectrum 
A 

Energy  Levels 
K 

gA 

108/sec 

gf 

Log  gf 

3302.32 

Na  i 

0 

- 30273 

0.65 

0.11 

-0.97 

3302.99 

Na  i 

0 

- 30267 

0.33 

0.053 

-1.27 

5149.09 

Na  i 

16956 

- 36373 

0.19 

0.075 

-1.12 

5153.64 

Na  i • 

16973 

- 36373 

0.38 

0.15 

-0.82 

5682.66 

Na  i 

16956 

- 34549 

0.88 

0.42 

-0.37 

5688.22 

Na  i 

16973 

- 34549 

1.8 

0.85 

-0.07 

5889.95 

Na  i 

0 

- 16973 

1.8 

0.95 

-0.02 

5895.92 

Na  i 

0 

- 16956 

0.90 

0.47 

-0.33 

6154.23 

Na  i 

16956 

- 33201 

0.28 

0.16 

-0.80 

6160.76 

Na  i 

16973 

- 33201 

0.56 

0.32 

-0.50 

8183.27 

Na  i 

16956 

- 29173 

4.4 

4.4 

0.64 

8194.81 

Na- 1 

16973 

- 29173 

8.7 

8.8 

0.94 
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Wavelength  Spectrum  Energy  Levels 
A K 


2436.33 

Nb  i 

2154 

- 

43187 

2462.89 

Nb  i 

2805 

- 

43396 

2466.73 

Nb  i 

2805 

- 

43333 

2469.08 

Nb  i 

2154 

- 

42643 

2504.65 

Nb  i 

2805 

- 

42719 

2524.99 

Nb  i 

1 143 

_ 

40735 

2558.94 

Nb  I 

1 143 

- 

40210 

2565.41 

Nb  i 

1587 

- 

40555 

2567.51 

Nb  i 

1 143 

— 

40079 

2569.03 

Nb  i 

9329 

— 

48242 

2570.78 

Nb  i 

1587 

— 

40474 

2571.05 

Nb  i 

1587 

- 

40470 

2572.10 

Nb  I 

1 143 

- 

40010 

2576.60 

Nb  i 

2154 

- 

40953 

2578.20 

Nb  i 

1587 

— 

40362 

2578.74 

Nb  I 

2154 

— 

40921 

2583.1  1 

Nb  i 

8827 

— 

47528 

2583.22 

Nb  i 

2154 

- 

40854 

2592.20 

Nb  I 

2805 

- 

41371 

2597.14 

Nb  l 

1587 

— 

40079 

2601.84 

Nb  i 

1587 

— 

400 1 0 

2603.31 

Nb  i 

2154 

- 

40555 

2608.84 

Nb  l 

2154 

- 

40474 

2610.28 

Nb  i 

1587 

- 

39886 

2612.38 

Nb  i 

2154 

— 

40422 

2616.48 

Nb  i 

2154 

— 

40362 

2622.00 

Nb  i 

8827 

- 

46954 

2623.51 

Nb  i 

1 143 

- 

39248 

2627.44 

Nb  I 

2805 

- 

40854 

2628.49 

Nb  i 

1587 

— 

39620 

2634.71 

Nb  l 

1587 

— 

39530 

2640.92 

Nb  i 

2154 

- 

40009 

2647.50 

Nb  i 

1 143 

- 

38903 

2649.52 

Nb  i 

2154 

- 

39886 

2652.94 

Nb  i 

8827 

— 

465  1 0 

2653.38 

Nb  i 

2805 

— 

40482 

2654.45 

Nb  i 

1587 

- 

39248 

2655.70 

Nb  i 

8827 

- 

46471 

2656.98 

Nb  i 

•9329 

- 

46954 

2657.62 

Nb  i 

2805 

— 

40422 

2661.86 

Nb  I 

2805 

— 

40362 

2668.29 

Nb  I 

2154 

- 

39620 

2679.01 

Nb  i 

1587 

- 

38903 

2682.13 

Nb  i 

2154 

- 

39427 

2687.15 

Nb  i 

2805 

— 

40009 

2695.04 

Nb  i 

2154 

— 

39248 

2696.05 

Nb  i 

2805 

- 

39886 

2714.20 

Nb  i 

2805 

- 

39638 

2715.50 

Nb  i 

2805 

- 

39620 

2715.69 

Nb  i 

1 143 

- 

37955 

gA 

108/sec 

gf 

Log  gf 

1.9 

0.17 

-0.76 

5.0 

0.45 

-0.34 

2.4 

0.22 

-0.65 

3.4 

0.31 

-0.51 

7.0 

0.65 

-0.18 

1.0 

0.096 

-1.02 

2.5 

0.24 

-0.62 

4.6 

0.46 

-0.34 

2.2 

0.22 

-0.66 

29  ~ 

2.9 

0.46 

0.95 

0.094 

-1.03 

0.95 

0.094 

-1.03 

2.2 

0.21 

-0.67 

1 2 

0.22 

-0.66 

1.8 

0.18 

-0.74 

7.8 

0.77 

-0.1  1 

15. 

1.5 

0.18 

1.7 

0.17 

-0.77 

12. 

1.2 

0.08 

1.4 

0.14 

-0.86 

1.0 

0. 1 0 

-0.99 

0.79 

0.080 

-1.10 

0.96 

0.098 

-1.01 

2.1 

0.22 

-0.66 

2.1 

0.21 

-0.67 

3.6 

0.36 

-0.44 

2.4 

0.25 

—0.60 

2.7 

0.28 

-0.55 

4.1 

0.42 

-0.37 

2.9 

0.30 

-0.52 

0.89 

0.093 

-1.03 

2.4 

0.25 

-0.60 

6.3 

0.66 

-0.18 

6.0 

0.63 

-0.20 

5.5 

0.58 

-0.24 

2.7 

0.29 

-0.54 

6.9 

0.73 

-0.14 

6.5 

0.69 

-0.16 

12. 

1.3 

0.12 

4.6 

0.49 

-0.31 

1.1 

0.12 

-0.92 

2.9 

0.3  1 

-0.50 

1.8 

0.19 

-0.72 

0.59 

0.064 

-1.20 

3.3 

0.36 

-0.45 

2.0 

0.21 

-0.67 

1.0 

0.1  1 

-0.96 

0.47 

0.052 

-1.28 

0.63 

0.070 

-1.16 

0.39 

0.044 

-1.36 
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Wavelength 

\ 

Spectrum 

Energy  Levels 
K 

gA 

108/sec 

gf 

Log  gf 

2716.10 

Nb  i 

1587 

— 

38393 

1.1 

0.12 

-0.91 

2720.02 

Nb  i 

5965 

- 

42719 

1.5 

0.17 

-0.78 

2722.31 

Nb  i 

1 143 

- 

37865 

0.38 

0.043 

-1.37 

2723.98 

Nb  i 

2154 

- 

38854 

l.l 

0. 1 3 

-0.89 

2726.08 

Nb  i 

1 143 

— 

37815 

0.76 

0.085 

-1.07 

2728.08 

Nb  i 

1587 

— 

38232 

0.53 

0.060 

-1.22 

2729.83 

Nb  l 

2805 

- 

39427 

0.60 

0.067 

-1.17 

2741.15 

Nb  l 

8827 

- 

45297 

4.7 

0.53 

-0.27 

2746.91 

Nb  i 

1 143 

- 

37537 

2.7 

0.30 

-0.52 

2748.85 

Nb  i 

1587 

— 

37955 

3.0 

0.34 

-0.47 

2755.29 

Nb  i 

8827 

_ 

45  1 1 0 

1 1. 

1.2 

0.08 

2755.64 

Nb  i 

1587 

- 

37865 

1.2 

0. 1 3 

-0.88 

2758.61 

Nb  l 

2154 

- 

38393 

4.7 

0.54 

-0.27 

2763.38 

Nb  i 

2805 

38982 

1.6 

0.18 

-0.74 

2766.18 

Nb  i 

12102 

— 

48242 

4.3 

0.50 

-0.30 

2773.20 

Nb  i 

2805 

_ 

38854 

6.0 

0.69 

-0.16 

2779.36 

Nb  l 

1 143 

- 

37112 

0.63 

0.074 

-1.13 

2782.36 

Nb  i 

9329 

- 

45259 

16. 

1.8 

0.26 

2795.86 

Nb  l 

1587 

- 

37344 

0.26 

0.030 

-1.52 

2799.36 

Nb  i 

2154 

— 

37866 

0.49 

0.058 

-1.24 

2800.32 

Nb  i 

1587 

— 

37287 

0.50 

0.059 

-1.23 

2802.07 

Nb  i 

2154 

- 

37832 

0.29 

0.035 

-1.46 

2808.05 

Nb  i 

1587 

- 

37188 

0.49 

0.058 

-1.24 

281  1.63 

Nb  i 

1 1525 

- 

4708  1 

8.1 

0.96 

-0.02 

2821.92 

Nb  i 

2805 

— 

38232 

0.33 

0.040 

-1.40 

2825.18 

Nb  l 

2154 

— 

37540 

1.0 

0.12 

-0.92 

2826.48 

Nb  i 

2154 

- 

37524 

0.91 

0.1  1 

-0.96 

2840.94 

Nb  i 

2154 

- 

37344 

1.4 

0.17 

-0.78 

2842.02 

Nb  i 

5298 

- 

40474 

0.73 

0.089 

-1.05 

285  1 .45 

Nb  i 

10238 

— 

45297 

13. 

1.6 

0.20 

2851.98 

Nb  i 

12102 

— 

47155 

18. 

2 2 

0.34 

2854.17 

Nb  l 

2805 

- 

37832 

1.00 

o.h 

-0.91 

2857.29 

Nb  l 

5965 

- 

40953 

1.7 

0.21 

-0.68 

2859.96 

Nb  i 

2805 

- 

37761 

1.4 

0.17 

-0.77 

2866.67 

Nb  i 

1 143 

— 

36016 

0.36 

0.044 

-1.35 

2874.57 

Nb  l 

1 143 

— 

35920 

0.82 

0.10 

-0.99 

2879.49 

Nb  i 

2805 

- 

37524 

0.65 

0.080 

-1.09 

2884.97 

Nb  i 

12503 

- 

47155 

14. 

1.8 

0.24 

2889.90 

Nb  i 

1587 

- 

36180 

0.32 

0.040 

-1.40 

2903.65 

Nb  l 

1587 

— 

36016 

0.85 

0.1  1 

-0.97 

2938.07 

Nb  I 

2154 

— 

36180 

0.90 

0.12 

-0.93 

2955.45 

Nb  I 

10238 

— 

44063 

3.0 

0.39 

-0.41 

2959.97 

Nb  I 

2154 

— 

35928 

0.18 

0.024 

-1.62 

2963.68 

Nb  I 

4998 

- 

38730 

0.80 

0.1  1 

-0.98 

2965.48 

Nb  i 

4998 

— 

38710 

1.6 

0.21 

-0.68 

2981.64 

Nb  i 

2805 

_ 

36334 

0.68 

0.091 

-1.04 

2983.14 

Nb  l 

1 143 

- 

34655 

0.26 

0.034 

-1.47 

2987.29 

Nb  i 

5298 

- 

38763 

1.8 

0.24 

-0.63 

2988.69 

Nb  i 

9439 

— 

42889 

4.4 

0.58 

-0.23 

3005.14 

Nb  I 

1587 

- 

34854 

0.23 

0.031 

-1.51 

227 


Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3020.67 

Nb  I 

5298 

- 38393 

0.99 

0.14 

-0.87 

3039.68 

Nb  I 

5965 

- 38854 

1.1 

0.16 

-0.80 

3048.10 

Nb  I 

5965 

- 38763 

2.5 

0.35 

-0.46 

3053.09 

Nb  I 

5965 

- 38710 

1.8 

0.25 

-0.60 

3061.11 

Nb  I 

9329 

- 41987 

1.4 

0.19 

-0.71 

3061.24 

Nb  l 

5298 

- 37955 

0.44 

0.062 

-1.21 

3072.41 

Nb  I 

4998 

- 37537 

0.49 

0.070 

-1.15 

3096.50 

Nb  I 

1587 

- 33872 

0.28 

0.041 

-1.39 

3111.45 

Nb  l 

1587 

- 33717 

0.61 

0.089 

-1.05 

3116.36 

Nb  I 

10238 

- 42317 

3.5 

0.51 

-0.30 

3122.65 

Nb  i 

2154 

- 34169 

0.31 

0.045 

-1.34 

3133.08 

Nb  i 

8827 

- 40735 

2.2 

0.33 

-0.48 

3136.97 

Nb  I 

1143 

- 33011 

0.25 

0.037 

-1.43 

3151.87 

Nb  i 

2154 

- 33872 

0.61 

0.091 

-1.04 

3172.51. 

Nb  I 

1143 

- 32654 

0.13 

0.019 

-1.71 

3186.54 

Nb  I 

4998 

- 36371 

0.66 

0.10 

-0.99 

3187.49 

Nb  I 

2805 

- 34169 

0.95 

0.15 

-0.84 

3200.53 

Nb  I 

2154 

- 33390 

0.26 

0.039 

-1.41 

3210.29 

Nb  i 

9329 

- 40470 

2.1 

0.33 

-0.48 

3217.29 

Nb  I 

5298 

- 36371 

0.82 

0.13 

-0.90 

3217.86 

Nb  I 

1587 

- 32654 

0.21 

0.032 

-1.49 

3246.78 

Nb  I 

1143 

- 31934 

0.11 

0.017 

-1.77 

3249.52 

Nb  I 

1 143 

- 31908 

0.41 

0.064 

-1.19 

3251.62 

Nb  I 

2154 

- 32899 

0.25 

0.040 

-1.39 

3260.14 

Nb  I 

1143 

- 31808 

0.19 

0.030 

-1.52 

3264.59 

Nb  I 

2805 

- 33428 

0.63 

0.10 

-1.00 

3267.05 

Nb  I 

8827 

- 39427 

1.6 

0.26 

-0.59 

3270.76 

Nb  I 

1143 

- 31708 

0.24 

0.039 

-1.41 

3272.07 

Nb  I 

1587 

- 32140 

0.55 

0.089 

-1.05 

3277.67 

Nb  i 

1587 

- 32088 

0.43 

0.069 

-1.16 

3285.66 

Nb  I 

1587 

- 32013 

0.62 

0.10 

-LOO 

3287.59 

Nb  I 

1 143 

- 31551 

0.47 

0.076 

-1.12 

3287.92 

Nb  I 

5965 

- 36371 

1.4 

0.23 

-0.63 

3296.01 

Nb  I 

2805 

- 33136 

1.2 

0.19 

-0.72 

3299.61 

Nb  I 

2154 

- 32452 

0.48 

0.079 

-1.10 

3304.83 

Nb  I 

13146 

- 43396 

7.8 

1.3 

0.1  1 

3308.05 

Nb  i 

1587 

- 31808 

0.30 

0.049 

-1.31 

3310.47 

Nb  i 

2805 

- 33004 

0.42 

0.068 

-1.17 

3311.34 

Nb  I 

12982 

- 43173 

5.2 

0.86 

-0.07 

3312.60 

Nb  I 

2154 

- 32333 

1.2 

0.19 

-0.71 

3315.22 

Nb  I 

8827 

- 38982 

3.9 

0.63 

-0.20 

3318.98 

Nb  i 

1587 

- 31708 

0.50 

0.082 

-1.09 

3319.26 

Nb  I 

2805 

- 32924 

0.41 

0.067 

-1.17 

3326.62 

Nb  I 

9329 

- 39381 

5.2 

0.87 

—0.06 

3329.36 

Nb  l 

8827 

- 38854 

3.1 

0.52 

-0.29 

3332.16 

Nb  I 

2154 

- 32156 

0.31 

0.051 

-1.29 

3341.97 

Nb  I 

1 143 

- 31057 

2.6 

0.43 

-0.36 

3343.71 

Nb  I 

1587 

- 31485 

2.9 

0.49 

-0.31 

3346.93 

Nb  I 

4998 

- 34868 

0.76 

0.13 

-0.89 

3349.06 

Nb  l 

2154 

- 32005 

4.5 

0.76 

-0.12 

228 


Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3349.52 

Nb  l 

1 1525 

- 41371 

16. 

2.7 

0.43 

3352.59 

Nb  l 

2154 

- 31973 

0.1  1 

0.019 

-1.72 

3354.74 

Nb  i 

2805 

- 32605 

1.1 

0.18 

-0.74 

3357.04 

Nb  i 

2154 

- 31934 

0.33 

0.056 

-1.25 

3358.42 

Nb  i 

2805 

- 32573 

5.3 

0.90 

-0.04 

3366.96 

Nb  i 

9329 

- 39021 

6.6 

1.1 

0.05 

3367.38 

Nb  t 

8705 

- 38393 

1.4 

0.23 

-0.63 

3369.83 

Nb  i 

9043 

- 38710 

1.2 

0.21 

-0.69 

3371.33 

Nb  l 

2154 

- 31808 

0.43 

0.074 

-1.13 

3372.09 

Nb  l 

2805 

- 32452 

0.21 

0.035 

-1.45 

3374.92 

Nb  i 

8827 

- 38449 

5.9 

1.0 

0.00 

3376.34 

Nb  i 

12137 

- 41746 

2.9 

0.49 

-0.31 

3376.73 

Nb  i 

1 1248 

- 40854 

2.8 

0.47 

-0.32 

3380.05 

Nb  l 

2805 

- 32382 

0.20 

0.035 

-1.46 

3380.41 

Nb  i 

1 143 

- 30716 

0.51 

0.087 

-1.06 

3380.86 

Nb  i 

5298 

- 34868 

0.82 

0.14 

-0.85 

3383.80 

Nb  i 

8411 

- 37955 

1.2 

0.21 

-0.68 

3384.66 

Nb  i 

12018 

- 41555 

3.4 

0.58 

-0.24 

3387.75 

Nb  i 

5298 

- 34808 

0.51 

0.087 

-1.06 

3390.63 

Nb  I 

9498 

- 38982 

1.6 

0.28 

-0.55 

3391.33 

Nb  I 

12137 

- 41615 

1.7 

0.30 

-0.53 

3392.34 

Nb  i 

1587 

- 31057 

0.74 

0.13 

-0.90 

3395.93 

Nb  i 

1587 

- 31026 

0.35 

0.060 

—1 .22 

3399.40 

Nb  i 

2805 

- 32214 

0.34 

0.059 

-1.23 

3405.41 

Nb  i 

9498 

- 38854 

4.5 

0.77 

-0.1 1 

3406.13 

Nb  i 

9043 

- 38393 

2.2 

0.39 

-0.41 

3408.38 

Nb  i 

2154 

- 31485 

0.64 

0.1 1 

-0.95 

3409.91 

Nb  I 

11044 

- 40362 

2.2 

0.38 

-0.42 

3414.07 

Nb  i 

2805 

- 32088 

0^26 

0.045 

-1.34 

3415.97 

Nb  i 

9498 

- 38763 

3.4 

0.60 

-0.22 

3417.86 

Nb  l 

8705 

- 37955 

J .4 

0.24 

-0.62 

3423.76 

Nb  i 

2805 

- 32005 

0.51 

0.090 

-1.05 

3425.85 

Nb  I 

13012 

- 42194 

6.6 

1.2 

0.06 

3427.45 

Nb  i 

2805 

- 31973 

0.64 

0.1 1 

-0.95 

3428.79 

Nb  I 

10923 

- 40079 

1.1 

0.20 

-0.70 

3429.04 

Nb  i 

5965 

- 35120 

0.89 

0.16 

-0.80 

3432.42 

Nb  i 

8411 

- 37537 

0.55 

0.098 

-1.01 

3433.09 

Nb  i 

9329 

- 38449 

1.3 

0.23 

-0.64 

3442.65 

Nb  i 

8827 

- 37866 

0.97 

0.17 

-0.76 

3442.79 

Nb  i 

12102 

- 41140 

1.2 

0.22 

-0.66 

3445.68 

Nb  i 

12358 

- 41371 

3.6 

0.64 

-0.19 

3456.54 

Nb  i 

9329 

- 38251 

1.2 

0.22 

-0.66 

3457.79 

Nb  i 

9043 

- 37955 

1.4 

0.25 

-0.61 

3458.95 

Nb  i 

5965 

- 34868 

0.47 

0.085 

-1.07 

3459.70 

Nb  i 

9498 

- 38393 

1.6 

0.28 

-0.55 

3462.65 

Nb  i 

2154 

- 31026 

0.11 

0.019 

-1.72 

3463.81 

Nb  i 

13012 

- 41874 

7.6 

1.4 

0.13 

3465.86 

Nb  i 

1143 

- 29987 

0.29 

0.053 

-1.28 

3467.47 

Nb  i 

8705 

- 37537 

1.2 

0.22 

-0.65 

3469.44 

Nb  i 

9329 

- 38144 

2.0 

0.36 

-0.44 

229 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3471.19 

Nb  i 

16919 

- 45719 

13. 

2.4 

0.39 

3473.02 

Nb  i 

13146 

- 41931 

6.6 

1.2 

0.07 

3475.58 

Nb  i 

12982 

- 41746 

2.2 

0.40 

-0.40 

3478.69 

Nb  i 

5965 

- 34704 

1.7 

0.31 

-0.51 

3481.05 

Nb  i 

4998 

- 33717 

0.23 

0.042 

-1.38 

3485.93 

Nb  i 

13515 

- 42194 

2.5 

0.46 

-0.34 

3491.03 

Nb  i 

1 143 

- 29779 

0.35 

0.064 

-1.19 

3491.48 

Nb  i 

1 143 

- 29776 

0.076 

0.014 

-1.86 

3496.03 

Nb  i 

12358 

- 40953 

2.7 

0.49 

-0.31 

3497.81 

Nb  i 

392 

- 28973 

0.24 

0.044 

-1.35 

3498.63 

Nb  i 

5298 

- 33872 

2.4 

0.44 

-0.36 

3503.20 

Nb  i 

9329 

- 37866 

1.5 

0.27 

-0.56 

3505.81 

Nb  i 

9439 

- 37955 

0.76 

0.14 

-0.85 

3507.96 

Nb  i 

154 

- 28653 

0.51 

0.094 

-1.03 

351  1.19 

Nb  I 

10238 

- 38710 

1.6 

0.29 

-0.54 

3516.20 

Nb  i 

9329 

- 37761 

0.72 

0.13 

-0.87 

3516.86 

Nb  i 

9439 

- 37865 

1.2 

0.23 

-0.64 

3520.06 

Nb  i 

1587 

- 29987 

0.32 

0.060 

-1.22 

3525.23 

Nb  i 

13012 

- 41371 

3.3 

0.62 

-0.20 

3533.66 

Nb  i 

154 

- 28445 

0.1  1 

0.020 

-1.71 

3534.12 

Nb  l 

5965 

- 34253 

0.27 

0.05  1 

-1.30 

3535.30 

Nb  i 

■ 0 

- 28278 

2.0 

0.38 

-0.43 

3537.48 

Nb  l 

392 

- 28653 

1.4 

0.26 

-0.58 

3539.65 

Nb  i 

9043 

- 37287 

1.3 

0.24 

-0.62 

3541.90 

Nb  i 

13146 

- 41371 

4.0 

0.76 

-0.12 

3542.56 

Nb  i 

2805 

- 31026 

0.1  1 

0.02  1 

-1.69 

3542.98 

Nb  i 

1 143 

- 29360 

0.12 

0.024 

-1.63 

3544.02 

Nb  I 

0 

- 28208 

0.49 

0.093 

-1.03 

3544.65 

Nb  i 

5965 

- 34169 

1.3 

0.25 

-0.60 

3548.13 

Nb  i 

1587 

- 29763 

0.15 

0.029 

-1.54 

3549.26 

Nb  i 

13405 

- 41572 

2.1 

0.40 

-0.39 

3550.45 

Nb  i 

392 

- 28549 

0.33 

0.062 

-1.21 

3554.52 

Nb  i 

2154 

- 30279 

0.44 

0.084 

-1.08 

3554.66 

Nb  i 

154 

- 28278 

1.0 

0.19 

-0.72 

3559.12 

Nb  I 

4998 

- 33087 

0.20 

0.037 

-1.43 

3563.50 

Nb  i 

154 

- 28208 

0.62 

0.12 

-0.93 

3563.62 

Nb  i 

392 

- 28445 

0.66 

0.13 

-0.90 

3568.72 

Nb  i 

4998 

- 3301 1 

0.38 

0.073 

-1.13 

3569.47 

Nb  i 

2154 

- 30162 

0.32 

0.060 

-1.22 

3575.13 

Nb  i 

12018 

- 39981 

1.4 

0.26 

-0.58 

3575.85 

Nb  i 

695 

- 28653 

1.7 

0.32 

-0.49 

3577.72 

Nb  i 

10238 

- 38180 

3.3 

0.64 

-0.20 

3580.27 

Nb  i 

1050 

- 28973 

6.2 

1.2 

0.07 

3582.36 

Nb  i 

5965 

- 33872 

0.41 

0.079 

-1.10 

3584.97 

Nb  i 

392 

- 28278 

0.51 

0.098 

1.01 

3589.1  1 

Nb  i 

695 

- 28549 

0.82 

0.16 

-0.80 

3589.36 

Nb  i 

2805 

- 30658 

1.00 

0.19 

-0.72 

3593.97 

Nb  i 

392 

- 28208 

0.50 

0.097 

-1.01 

3597.26 

Nb  i 

12288 

- 40079 

1.4 

0.28 

-0.56 

3598.35 

Nb  i 

0 

- 27783 

0.044 

0.0086 

-2.06 

230 


Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

A 

K 

108/sec 

3599.28 

Nb  i 

13146 

- 40921 

5.4 

1.1 

3599.63 

Nb  i 

1587 

- 29360 

0.21 

0.040 

3602.56 

Nb  l 

695 

- 28445 

0.54 

0. 1 0 

3604.08 

Nb  i 

695 

- 28434 

0.053 

0.010 

3615.50 

Nb  i 

12358 

- 40009 

4.2 

0.83 

3617.71 

Nb  i 

17476 

- 4511 0 

1 1. 

2.1 

3618.44 

Nb  l 

154 

- 27783 

0.045 

0.0088 

3618.90 

Nb  i 

4998 

- 32623 

0.32 

0.063 

3621.03 

Nb  l 

2154 

- 29763 

0.31 

0.061 

3625.17 

Nb  l 

10238 

- 37815 

2.1 

0.42 

3625.71 

Nb  l 

12982 

- 40555 

4.6 

0.92 

3630.62 

Nb  i 

12102 

- 39638 

3.8 

0.75 

3633.00 

Nb  i 

12692 

- 40210 

3.0 

0.59 

3633.71 

Nb  i 

154 

- 27666 

0. 1 3 

0.026 

3634.44 

Nb  i 

8827 

- 36334 

1.0 

0.20 

3635.32 

Nb  i 

12503 

- 40003 

2.8 

0.56 

3636.96 

Nb  i 

12358 

- 39846 

2.7 

0.53 

3637.54 

Nb  l 

12137 

- 39620 

2.5 

0.50 

3638.79 

Nb  i 

2805 

- 30279 

0.18 

0.036 

3639.33 

Nb  i 

13012 

- 40482 

6.5 

1.3 

3640.64 

Nb  i 

154 

- 27614 

0. 1 3 

0.026 

3643.34 

Nb  i 

12982 

- 40422 

2.6 

0.53 

3643.72 

Nb  i 

15282 

- 42719 

5.1 

1.0 

3644.94 

Nb  i 

9439 

- 36867 

1.2 

0.23 

3647.31 

Nb  i 

13012 

- 40422 

1.6 

0.32 

3649.85 

Nb  i 

392 

- 27783 

0.37 

0.075 

3650.81 

Nb  i 

1050 

- 28434 

0.27 

0.054 

3655.98 

Nb  i 

154 

- 27499 

0.083 

0.017 

3657.1  1 

Nb  i 

13146 

- 40482 

3.2 

0.65 

3660.37 

Nb  i 

2805 

- 30117 

1.0 

0.20 

3661.68 

Nb  I 

10238 

- 37540 

0.71 

0.14 

3662.05 

Nb  l 

1 143 

- 28442 

0.091 

0.018 

3664.70 

Nb  i 

695 

- 27975 

0.79 

0.16 

3666.53 

Nb  l 

1 1248 

- 38514 

0.93 

0.19 

3667.00 

Nb  l 

12358 

- 39620 

1 ! 

0.21 

3667.66 

Nb  i 

10923 

- 38180 

0.85 

0.17 

3668.62 

Nb  l 

4998 

- 32249 

0.37 

0.075 

3669.01 

Nb  l 

5298 

- 32546 

0.69 

0.14 

3669.74 

Nb  I 

12288 

- 39530 

2.3 

0.46 

3671.37 

Nb  l 

12018 

- 39248 

0.77 

0. 1 5 

3672.44 

Nb  I 

392 

- 27614 

0.043 

0.0087 

3673.23 

Nb  I 

13146 

- 40362 

0.79 

0.16 

3674.78 

Nb  i 

392 

- 27597 

0.21 

0.044 

3676.31 

Nb  i 

12692 

- 39886 

2.3 

0.47 

3677.08 

Nb  i 

1 1 044 

- 38232 

1.4 

0.29 

3677.78 

Nb  i 

9329 

- 36511 

1.1 

0.22 

3678.72 

Nb  I 

15467 

- 42643 

1.5 

0.30 

3686.56 

Nb  i 

2154 

_ 

0.10 

0.021 

3687.44 

Nb  I 

12137 

- 39248 

0.58 

0.12 

3688.70 

Nb  i 

695 

- 27797 

0.091 

0.019 

Log  gf 


0.02 

-1.39 

-0.98 

-1.98 

-0.08 

0.33 

-2.06 

-1.20 

-1.21 

-0.37 

-0.04 
-0. 1 2 
-0.23 
-1.59 
-0.70 

-0.25 
-0.27 
-0.30 
-1.44 
0.1  1 

-1.59 

-0.28 

0.00 

-0.63 

-0.50 

-1.13 

-1.27 

-1.78 

-0.19 

-0.69 

-0.85 

-1.74 

-0.80 

-0.73 

-0.67 

-0.77 

-1.12 

-0.85 

-0.34 

-0.81 

-2.06 

-0.80 

-1.36 

-0.33 

-0.53 

-0.67 

-0.52 

-1.67 

-0.93 

-1.73 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3689.04 

Nb  i 

1 1044 

- 38144 

1.3 

0.26 

-0.59 

3693.37 

Nb  I 

4998 

- 32066  . 

0.41 

0.083 

-1.08 

3694.67 

Nb  I 

11525 

- 38583 

2.6 

0.52 

-0.28 

3697.39 

Nb  I 

5965 

- 33004 

0.43 

0.088 

-1.05 

3697.85 

Nb  I 

392 

- 27427 

1.1 

0.23 

-0.65 

3703.16 

Nb  I 

13012 

- 40008 

3.1 

0.64 

-0.19 

3703.91 

Nb  i 

13012 

- 40003 

3.1 

0.64 

-0.19 

3704.14 

Nb  I 

11525 

- 38514 

2.4 

0.48 

-0.31 

3707.80 

Nb  i 

1587 

- 28549 

0.066 

0.014 

-1.86 

3710.45 

Nb  I 

10923 

- 37866 

0.92 

0.19 

-0.72 

371 1.34 

Nb  I 

0 

- 26937 

0.20 

0.042 

-1.37 

3711.78 

Nb  i 

5965 

- 32899 

0.16 

0.033 

-1.48 

3713.01 

Nb  I 

1050 

- 27975 

2.7 

0.57 

-0.25 

3713.82 

Nb  l 

695 

- 27614 

0.15 

0.030 

-1.52 

3716.21 

Nb  I 

695 

- 27597 

0.065 

0.014 

-1.87 

3716.99 

Nb  I 

11248 

- 38144 

7.1 

1.5 

0.17 

3717.54 

Nb  I 

10923 

- 37815 

1.8 

0.38 

-0.43 

3721.52 

Nb  I 

12982 

- 39846 

1.6 

0.33 

-0.48 

3722.32 

Nb  I 

13146 

- 40003 

2.4 

0.50 

-0.30 

3725.22 

Nb  I 

9498 

- 36334 

0.60 

0.12 

-0.90 

3726.24 

Nb  I 

154 

- 26983 

1.7 

0.36 

-0.45 

3727.23 

Nb  I 

11044 

- 37866 

1.8 

0.38 

-0.42 

3732.03 

Nb  I 

11044 

- 37832 

1.3 

0.27 

-0.56 

3733.32 

Nb  I 

18332 

- 45110 

7.1 

1.5 

0.17 

3733.62 

Nb  I 

1143 

- 27919 

0.056 

0.012 

-1.93 

3738.42 

Nb  I 

10238 

- 36979 

2.9 

0.60 

-0.22 

3739.80 

Nb  i 

695 

- 27427 

1.9 

0.41 

-0.39 

3741.78 

Nb  i 

0 

- 26718 

0.16 

0.033 

-1.48 

3742.39 

Nb  i 

0 

- 26713 

1.0 

0.22 

-0.67 

3744.00 

Nb  i 

10923 

- 37625 

2.5 

0.52 

-0.28 

3748.55 

Nb  l 

8827 

- 35496 

1.2 

0.26 

-0.59 

3750.63 

Nb  i 

1 143 

- 27797 

0.054 

0.01 1 

-1.94 

3753.18 

Nb  I 

695 

- 27332 

0.18 

0.037 

-1.43 

3755.28 

Nb  I 

1587 

- 28208 

0.035 

0.0074 

-2.13 

3755.77 

Nb  I 

1 1248 

- 37866 

2.9 

0.62 

-0.21 

3759.55 

Nb  I 

392 

- 26983 

0.086 

0.018 

-1.74 

3760.64 

Nb  I 

11248 

- 37832 

0.53 

0.1 1 

-0.95 

3761.13 

Nb  I 

11044 

- 37625 

2.2 

0.47 

-0.32 

3763.49 

Nb  i 

154 

-26718 

0.31 

0.067 

-1.17 

3764.12 

Nb  I 

154 

- 26713 

0.092 

0.019 

-1.71 

3765.08 

Nb  I 

0 

- 26552 

0.20 

0.042 

-1.38 

3766.13 

Nb  I 

392 

- 26937 

0.16 

0.034 

-1.47 

3769.15 

Nb  I 

1 143 

- 27666 

0.13 

0.029 

-1.54 

3769.98 

Nb  I 

12503 

- 39021 

2.6 

0.55 

-0.26 

3770.71 

Nb  l 

11248 

- 37761 

1.0 

0.22 

-0.66 

3771.85 

Nb  I 

392 

- 26897 

0.33 

0.07  1 

-1.15 

3773.15 

Nb  I 

11044 

- 37540 

1.3 

0.29 

-0.54 

3774.44 

Nb  I 

5965 

- 32452 

0.20 

0.043 

-1.36 

3775.45 

Nb  l 

11044 

- 37524 

1.7 

0.36 

-0.44 

3776.60 

Nb  i 

1 143 

- 27614 

0.030 

0.0063 

-2.20 
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Wavelength  Spectrum  Energy  Levels 
A K 


3777.28 

Nb  i 

2805 

- 

•>9'>7") 

3777.67 

Nb  i 

15282 

- 

41746 

3781.01 

Nb  i 

392 

- 

26832 

3783.84 

Nb  i 

10923 

- 

37344 

3786.22 

Nb  l 

2805 

— 

29209 

3787.06 

Nb  l 

154 

— 

26552 

3787.48 

Nb  i 

2154 

— 

28549 

3789.50 

Nb  I 

2154 

- 

28535 

3790.15 

Nb  i 

1 050 

- 

27427 

3791.21 

Nb  l 

1050 

— 

27420 

3794.47 

Nb  I 

12102 

— 

38449 

3796.44 

Nb  I 

15282 

- 

41615 

3796.59 

Nb  i 

1587 

- 

27919 

3796.85 

Nb  l 

13515 

- 

39846 

3798.12 

Nb  i 

392 

— 

267  1 3 

3800.94 

Nb  l 

9329 

— 

35631 

3801.30 

Nb  l 

1 1044 

- 

37344 

3802.92 

Nb  l 

695 

- 

26983 

3803.88 

Nb  i 

1050 

- 

27332 

3804.74 

Nb  i 

1 1248 

— 

37524 

3806.20 

Nb  i 

10923 

— 

37188 

3806.63 

Nb  l 

14211 

- 

40474 

3810.49 

Nb  I 

1 1525 

- 

37761 

381 1.03 

Nb  l 

154 

- 

26386 

3815.51 

Nb  I 

695 

— 

26897 

3816.34 

Nb  i 

1587 

— 

27783 

3819.15 

Nb  i 

4998 

- 

31175 

3821.19 

Nb  i 

8705 

- 

34868 

3824.88 

Nb  l 

695 

- 

26832 

3827.01 

Nb  i 

13515 

— 

39638 

3830.00 

Nb  i 

8705 

— 

34808 

3833.26 

Nb  i 

12503 

- 

38583 

3835.18 

Nb  i 

0 

- 

26067 

3836.45 

Nb  i 

9439 

- 

35497 

3837.08 

Nb  i 

14899 

— 

40953 

3841.81 

Nb  i 

13405 

— ■ 

39427 

3842.71 

Nb  i 

9329 

- 

35345 

3843.93 

Nb  i 

5965 

- 

31973 

3844.08 

Nb  I 

11248 

— 

37254 

3845.90 

Nb  I 

392 

— 

26386 

3853.38 

Nb  I 

10923 

— 

36867 

3854.70 

Nb  I 

11044 

— 

36979 

3855.15 

Nb  i 

11044 

— 

36976 

3855.45 

Nb  I 

0 

— 

25930 

3858.95 

Nb  i 

154 

— 

26061 

3860.86 

Nb  i 

12358 

— 

38251 

3862.93 

Nb  i 

0 

— 

25880 

3863.38 

Nb  i 

5298 

— 

31175 

3867.92 

Nb  I 

1050 

- 

26897 

3871.19 

Nb  I 

9043 

- 

34868 

gA 

108/sec 

gf 

Log  gf 

0.059 

0.013 

-1.90 

2.4 

0.51 

-0.29 

0.53 

0.1  1 

-0.94 

1.6 

0.35 

-0.46 

0.16 

0.035 

-1.46 

0.99 

0.21 

-0.67 

0.068 

0.015 

-1.84 

0.067 

0.015 

-1.84 

0.99 

0.21 

-0.67 

2.5 

0.55 

-0.26 

1.4 

0.31 

-0.51 

4.2 

0.92 

-0.04 

0.089 

0.019 

-1:71 

2.6 

0.56 

-0.25 

1.6 

0.35 

-0.46 

1.3 

0.28 

-0.55 

3.2 

0.70 

-0.15 

1.7 

0.38 

-0.42 

0.48 

0.10 

-0.98 

6.7 

1.5 

0.16 

2.0 

0.43 

-0.36 

1.7 

0.37 

-0.44 

9.1 

2.0 

0.30 

0.29 

0.063 

-1.20 

0.34 

0.073 

-1.13 

0.055 

0.012 

-1.92 

0.45 

0.098 

-1.01 

0.20 

0.044 

-1.35 

0.42 

0.092 

-1.03 

2.5 

0.54 

-0.27 

0.20 

0.044 

-1.36 

0.58 

0.13 

-0.89 

0.17 

0.039 

-1.41 

1.8 

0.40 

-0.40 

2.3 

0.50 

-0.30 

3.8 

0.84 

-0.08 

0.93 

0.21 

-0.68 

0.090 

0.020 

-1.70 

0.80 

0.18 

-0.75 

0.12 

0.026 

-1.58 

1.1 

0.25 

-0.60 

0.37 

0.083 

-1.08 

0.74 

0.17 

-0.78 

0.033 

0.0073 

-2.13 

0.15 

0.033 

-1.49 

0.53 

0.12 

-0.92 

0.065 

0.015 

-1.84 

0.74 

0.17 

-0.78 

0.17 

0.039 

-1.41 

0.41 

0.092 

-1.03 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3875.42 

Nb  I 

12018 

- 37815 

0.47 

0.1  1 

-0.97 

3875.76 

Nb  I 

1 143 

- 26937 

0.1  1 

0.025 

-1.59 

3876.96 

Nb  i 

12358 

- 38144 

2.1 

0.47 

-0.33 

3877.56 

Nb  i 

1050 

- 26832 

0.34 

0.076 

-1.12 

3878.82 

Nb  I 

392 

- 26166 

0.45 

0. 1 0 

-0.99 

3883.14 

Nb  i 

695 

- 26440 

0.38 

0.086 

-1.06 

3885.44 

Nb  i 

1 1525 

- 37254 

13. 

2.9 

0.46 

3885.68 

Nb  i 

1 1248 

- 36976 

7.5 

1.7 

0.23 

3886.07 

Nb  i 

154 

- 25880 

0. 1 0 

0.023 

-1.63 

3889.80 

Nb  i 

2154 

- 27855 

0.024 

0.0056 

-2.26 

3891.30 

Nb  i 

695 

- 26386 

0.32 

0.073 

-1.13 

3893.73 

Nb  i 

392 

- 26067 

0.025 

0.0056 

-2.25 

3894.03 

Nb  i 

1 1 044 

- 36717 

0.50 

0. 1 1 

-0.95 

3894.70 

Nb  i 

392 

- 26061 

0.020 

0.0045 

-2.35 

3895.90 

Nb  i 

9439 

- 35100 

1.1 

0.26 

-0.59 

3898.56 

Nb  l 

2154 

- 27797 

0.088 

0.020 

-1.70 

3899.25 

Nb  i 

15282 

- 40921 

2.3 

0.52 

-0.28 

3904.18 

Nb  i 

12018 

- 37625 

1.5 

0.35 

— 0.45 

3906.91 

Nb  i 

8827 

- 34416 

0.47 

0.1  1 

-0.97 

3908.59 

Nb  i 

13405 

- 38982 

0.76 

0.17 

-0.76 

3908.97 

Nb  I 

1 143 

- 26718 

0. 1 3 

0.030 

-1.52 

3909.60 

Nb  i 

13012 

- 38583 

1.2 

0.27 

-0.57 

3913.01 

Nb  l 

11318 

- 36867 

1.4 

0.31 

-0.51 

3914.70 

Nb  i 

10923 

- 36460 

6.5 

1.5 

0.18 

3919.00 

Nb  i 

9329 

- 34838 

0.41 

0.095 

-1.02 

3919.16 

Nb  i 

12-358 

- 37866 

0.97 

0.22 

-0.65 

3920.20 

Nb  I 

13012 

- 38514 

9.1 

2.1 

0.32 

3922.35 

Nb  i 

12137 

- 37625 

1.4 

0.33 

-0.48 

3924.49 

Nb  I 

12358 

- 37832 

0.96 

0.22 

-0.65 

3925.00 

Nb  i 

695 

- 26166 

0.092 

0.02  I 

-1.67 

3926.61 

Nb  i 

2154 

- 27614 

0.054 

0.012 

-1.90 

3929.29 

Nb  i 

2154 

- 27597 

0. 1 00 

0.023 

-1.64 

3931.46 

Nb  i 

9439 

- 34868 

0.21 

0.048 

-1.32 

3934.14 

Nb  i 

10923 

- 36334 

0.32 

0.073 

-1.13 

3934.41 

Nb  i 

1 143 

- 26552 

0.057 

0.013 

-1.88 

3935.45 

Nb  i 

12137 

- 37540 

1.1 

0.27 

-0.58 

3936.45 

Nb  i 

1587 

- 26983 

0.039 

0.0090 

-2.05 

3937.44 

Nb  i 

1050 

- 26440 

0.39 

0.090 

-1.04 

3937.96 

Nb  i 

12137 

- 37524 

1.3 

0.29 

-0.53 

3941.27 

Nb  i 

695 

- 26061 

0.090 

0.02  1 

-1.68 

3943.67 

Nb  i 

1587 

- 26937 

0.34 

0.080 

-1.09 

3947.53 

Nb  i 

12018 

- 37344 

1.2 

0.28 

-0.55 

3949.33 

Nb  i 

9439 

- 34753 

0.41 

0.095 

-1.02 

3949.94 

Nb  i 

1587 

- 26897 

0.038 

0.0089 

-2.05 

3953.08 

Nb  i 

1 1044 

- 36334 

0.91 

0.21 

-0.67 

3955.68 

Nb  i 

2154 

- 27427 

0.08  1 

0.019 

-1.72 

3959.36 

Nb  i 

12982 

- 38232 

1.1 

0.26 

-0.59 

3960.98 

Nb  i 

13012 

- 38251 

0.55 

0. 1 3 

-0.89 

3964.66 

Nb  i 

9439 

- 34655 

0.20 

0.047 

1.33 

3965.69 

Nb  i 

5965 

-311 75 

0.55 

0. 1 3 

-0.89 
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Wavelength  Spectrum  Energy  Levels  gA  gf 


A 


3966.09 

Nb  i 

12137 

3970.65 

Nb  i 

2154 

3971.85 

Nb  i 

12018 

3972.52 

Nb  i 

12358 

3973.62 

Nb  i 

16829 

3976.67 

Nb  i 

15282 

3977.94 

Nb  i 

13012 

3978.75 

Nb  l 

158- 

3979.37 

Nb  l 

12692 

3980.48 

Nb  i 

1050 

3982.06 

Nb  i 

13146 

3984.81 

Nb- 1 

15467 

3985.18 

Nb  l 

1 1 248 

3988.16 

Nb  i 

16829 

3990.67 

Nb  l 

12137 

3994.43 

Nb  l 

1 1248 

3999.18 

Nb  i 

13146 

4001.13 

Nb  l 

12358 

4008.28 

Nb  i 

10238 

4009.71 

Nb  l 

12692 

4012.06 

Nb  l 

1 143 

4013.27 

Nb  l 

16919 

4014.93 

Nb  i 

12288 

4017.56 

Nb  i 

12982 

4022.39 

Nb  i 

13012 

4023.14 

Nb  i 

12982 

4027.3 1 

Nb  i 

12288 

4027.98 

Nb  i 

13012 

4032.52 

Nb  i 

2805 

4033.20 

Nb  i 

1 143 

4035.10 

Nb  i 

13405 

4035.93 

Nb  l 

15439 

4039.10 

Nb  i 

1 1525 

4039.53 

Nb  i 

13012 

4040.47 

Nb  i 

2154 

4042.57 

Nb  i 

12137 

4043.16 

Nb  i 

15282 

4044. 1 0 

Nb  i 

13146 

4044.7  1 

Nb  i 

13515 

4049.76 

Nb  i 

13146 

4051.52 

Nb  i 

9329 

4056.94 

Nb  i 

12982 

4057.27 

Nb  i 

15439 

4058.94 

Nb  i 

1050 

4059.5 1 

Nb  i 

10126 

4060.3  1 

Nb  i 

2805 

4060.  “9 

Nb  i 

154 

4061.26 

Nb  i 

10238 

406 1 .54 

Nb  I 

2805 

4064.81 

Nb  I 

12692 

K 

10*/sec 

37344 

1 1. 

2.7 

27332 

0.050 

0.012 

37188 

2.5 

0.60 

37524 

2.3 

0.54 

41987 

4.9 

1.2 

40422 

3.8 

0.89 

38144 

1.7 

0.40 

26713 

0.066 

0.016 

37815 

0.97 

0.23 

26166 

0.02  1 

0.0049 

38251 

0.55 

0. 1 3 

40555 

0.90 

0.21 

36334 

0.55 

0.13 

41896 

4.8 

1.2 

37188 

0.35 

0.083 

36276 

0.27 

0.065 

38144 

“>  ^ 

0.55 

37344 

0.98 

0.23 

35179 

0.93 

0.22 

37625 

1.9 

0.45 

26061 

0.036 

0.0086 

41829 

8.7 

2.1 

37188 

0.35 

0.085 

37866 

1.7 

0.41 

37866 

0.43 

0.10 

37832 

2.3 

0.55 

37112 

0.81 

0.20 

3 7832 

0.99 

0.24 

27597 

0.86 

0.21 

25930 

0.015 

0.0036 

38180 

1.1 

0.27 

40210 

1.9 

0.47 

276 

0.82 

0.20 

37761 

3.6 

0.88 

26897 

0.045 

0.01 1 

36867 

0.97 

0.24 

40009 

2.4 

0.58 

37866 

2.4 

0.60 

38232 

2.1 

0.51 

37832 

2.6 

0.63 

34004 

0.87 

0.21 

37625 

0.47 

0.12 

40079 

0.80 

0.20 

25680 

7.8 

1.9 

34753 

1.3 

0.32 

27427 

0.091 

0.022 

24773 

0.13 

0.032 

34854 

0.25 

0.061 

27420 

0.11 

0.026 

37287 

1.1 

0.27 

Log  gf 


0.43 

-1.92 

-0.22 

-0.27 

0.07 

-0.05 

-0.40 

-1.80 

-0.64 

-2.31 

—0.88 

-0.67 

-0.88 

0.06 

-1.08 

-1.19 

-0.26 

-0.63 

-0.65 

-0.35 

-2.07 

0.32 

-1.07 

-0.38 

-0.99 

-0.26 

-0.71 

-0.62 

-0.68 

-2.44 

-0.57 

-0.33 

-0.70 

-0.05 

-1.96 

-0.62 

-0.24 

-0.22 

-0.30 

-0.20 

-0.67 

-0.94 

-0.70 

0.29 

-0.49 

-1.65 

-1.50 

-1.22 

-1.58 

-0.57 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

4066.12 

Nb  i 

1 1044 

- 35631 

0.69 

0.17 

-0.77 

4067.16 

Nb  i 

12137 

- 36717 

1.9 

0.46 

-0.33 

4068.26 

Nb  i 

10923 

- 35496 

1.6 

0.40 

-0.40 

4070.96 

Nb  I 

12982 

- 37540 

1.8 

0.46 

-0.34 

4073.51 

Nb  i 

15439 

- 39981 

2.4 

0.59 

-0.23 

4076.09 

Nb  i 

2805 

- 27332 

0.044 

0.011 

-1.96 

4077.09 

Nb  i 

15461 

- 39981 

2.1 

0.52 

-0.28 

4078.35 

Nb  I 

392 

- 24905 

0.019 

0.0046 

-2.33 

4078.60 

Nb  i 

13012 

- 37524 

0.52 

0.13 

-0.88 

4079.73 

Nb  I 

695 

- 25200 

4.9 

1.2 

0.08 

4083.78 

Nb  i 

1587 

- 26067 

0.021 

0.0052 

-2.29 

4084.18 

Nb  i 

5298 

- 29776 

0.13 

0.033 

-1.48 

4084.86 

Nb  l 

1587 

- 26061 

0.14 

0.036 

-1.44 

4086.63 

Nb  I 

9439 

- 33902 

0.42 

0.1 1 

-0.97 

4087.05 

Nb  I 

1 3405 

- 37865 

0.58 

0.14 

-0.84 

4090.16 

Nb  I 

12018 

- 36460 

1.4 

0.34 

-0.47 

4095.56 

Nb  I 

13405 

- 37815 

0.71 

0.18 

-0.75 

4097.64 

Nb  I 

17476 

- 41874 

1.8 

0.45 

-0.35 

4098.22 

Nb  I 

13146 

- 37540 

0.66 

0.17 

-0.78 

4099.07 

Nb  I 

154 

- 24543 

0.061 

0.015 

-1.81 

4100.40 

Nb  I 

392 

- 24773 

0.17 

0.042 

-1.38 

4100.92 

Nb  I 

392 

- 24770 

2.5 

0.64 

-0.20 

4106.18 

Nb  I 

9043 

- 33390 

0.33 

0.083 

-1.08 

4106.78 

Nb  i 

1587 

- 25930 

0.018 

0.0044 

-2.35 

4109.88 

Nb  I 

5298 

- 29623 

0.057 

0.014 

-1.84 

4112.13 

Nb  I 

16829 

- 41 140 

5.1 

1.3 

0.1 1 

4113.35 

Nb  I 

12982 

- 37287 

0.62 

0.16 

-0.81 

4113.94 

Nb  I 

1 1044 

- 35345 

1.3 

0.33 

-0.49 

4116.90 

Nb  I 

0 

- 24283 

0.10 

0.026 

-1.59 

4122.81 

Nb  I 

1 1248 

- 35496 

0.90 

0.23 

-0.64 

4123.81 

Nb  I 

154 

- 24397 

1.8 

0.46 

-0.34 

4125.25 

Nb  i 

10923 

- 35157 

0.54 

0.14 

-0.86 

4125.58 

Nb  I 

2154 

- 26386 

0.029 

0.0073 

-2.14 

4127.45 

Nb  I 

16919 

- 41140 

3.3 

0.84 

-0.07 

4129.43 

Nb  I 

695 

- 24905 

0.26 

0.067 

-1.17 

4131.53 

Nb  I 

12137 

- 36334 

0.85 

0.22 

-0.66 

4134.59 

Nb  I 

11318 

- 35497 

1.3 

0.35 

-0.46 

4135.42 

Nb  I 

12692 

- 36867 

0.88 

0.23 

-0.65 

4137.10 

Nb  I 

0 

- 24165 

0.74 

0.19 

-0.72 

4137.59 

Nb  I 

12018 

- 36180 

0.73 

0.19 

-0.73 

4138.30 

Nb  I 

18036 

- 42194 

2.5 

0.64 

-0.20 

4139.44 

Nb  I 

392 

- 24543 

0.16 

0.040 

-1.39 

4139.71 

Nb  i 

1050 

- 25200 

1.1 

0.30 

-0.53 

4142.24 

Nb  I 

1 1044 

- 35179 

0.34 

0.088 

-1.05 

4143.21 

Nb  I 

154 

- 24283 

0.11 

0.029 

-1.53 

4146.00 

Nb  I 

1 1044 

- 35157 

0.34 

0.088 

-1.06 

4147.19 

Nb  I 

11525 

- 35631 

1.3 

0.34 

-0.47 

4148.74 

Nb  I 

8827 

- 32924 

0.33 

0.084 

-1.07 

4152.04 

Nb  I 

695 

- 24773 

0.044 

0.01  1 

-1.95 

4152.58 

Nb  I 

695 

- 24770 

1.7 

0.43 

-0.36 
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Wavelength  Spectrum  Energy  Levels 

A K 


4158.01 

Nb  i 

12137 

- 

36180 

4160.80 

Nb  i 

2805 

- 

26832 

4161.25 

Nb  i 

13515 

— 

37540 

4162.81 

Nb  l 

10238 

- 

34253 

4163.47 

Nb  i 

2154 

— 

26166 

4163.66 

Nb  l 

154 

— 

24165 

4164.66 

Nb  i 

392 

- 

24397 

4165.85 

Nb  l 

12018 

- 

36016 

4 1 68. 1 3 

Nb  l 

0 

— 

23985 

4169.57 

Nb  i 

12358 

— 

36334 

4173.95 

Nb  i 

18036 

— 

41987 

4174.34 

Nb  i 

8705 

- 

32654 

4177.44 

Nb  i 

10238 

- 

34 1 69 

4179.76 

Nb  i 

12358 

- 

36276 

4181.34 

Nb  i 

1 1248 

— 

35157 

4184.44 

Nb  l 

392 

— 

24283 

4186.10 

Nb  l 

13405 

- 

37287 

4189.99 

Nb  l 

18036 

- 

41896 

4190.65 

Nb  l 

9043 

- 

32899 

4190.88 

Nb  i 

1050 

— 

24905 

4192.07 

Nb  i 

695 

— 

24543 

4193.83 

Nb  i 

841  1 

- 

32249 

4195.09 

Nb  i 

154 

— 

23985 

4195.66 

Nb  l 

8827 

- 

32654 

4196.95 

Nb  i 

11525 

— 

35345 

4197.61 

Nb  l 

16919 

— 

40735 

4198.51 

Nb  l 

695 

- 

24507 

4198.85 

Nb  i 

1 1044 

- 

34854 

4200.99 

Nb  I 

5965 

- 

29763 

4201.52 

Nb  i 

1 1044 

— 

34838 

4203.41 

Nb  i 

13405 

— 

37188 

4204.32 

Nb  i 

8827 

- 

32605 

4205.31 

Nb  i 

392 

- 

24165 

4206.13 

Nb  i 

12692 

- 

36460 

4208.16 

Nb  l 

154 

— 

2391  1 

4212.04 

Nb  i 

12982 

— 

36717 

4212.53 

Nb  I 

10923 

- 

34655 

4213.26 

Nb  i 

12288 

- 

36016 

4213.46 

Nb  i 

16829 

— 

40555 

4214.73 

Nb  i 

1050 

— 

24770 

4217.94 

Nb  i 

695 

— 

24397 

4222.68 

Nb  i 

9329 

- 

33004 

4226.22 

Nb  i 

8411 

- 

32066 

4227.51 

Nb  i 

9438 

- 

33087 

4229.15 

Nb  i 

9498 

— 

33136 

4229.83 

Nb  i 

2805 

— 

26440 

4230.32 

Nb  i 

12288 

— 

35920 

4231.95 

Nb  i 

392 

- 

24015 

4237.81 

Nb  i 

11248 

— 

34838 

4241.45 

Nb  i 

9329 

- 

32899 

gA  gf  Log  gf 


108/sec 

1.6 

0.43 

-0.37 

0.033 

0.0085 

-2.07 

1.1 

0.28 

-0.56 

0.27 

0.069 

-1.16 

0.49 

0.13 

-0.90 

1.4 

0.37 

-0.43 

1.4 

0.36 

-0.44 

0.79 

0.20 

-0.69 

1.1 

0.28 

-0.56 

1.7 

0.45 

-0.35 

5.7 

1.5 

0.17 

0.31 

0.080 

-1.10 

0.26 

0.068 

-1.17 

0.85 

0.22 

-0.65 

0.62 

0.16 

-0.79 

0.10 

0.027 

-1.57 

1.0 

0.26 

-0.58 

2.8 

0.73 

-0.14 

0.33 

0.086 

-1.06 

0.46 

0.12 

-0.92 

0.31 

0.082 

-1.09 

0.18 

0.048 

-1.32 

0.27 

0.070 

-1.15 

4.8 

1.3 

0.10 

0.36 

0.096 

-1.02 

1.7 

0.44 

-0.36 

0.1 1 

0.029 

-1.54 

0.51 

0.13 

-0.87 

0.053 

0.014 

-1.85 

2.3 

0.60 

-0.22 

0.86 

0.23 

-0.64 

0.24 

0.062 

-1.20 

0.28 

0.074 

-1.13 

0.90 

0.24 

-0.62 

0.046 

0.012 

-1.91 

0.97 

0.26 

-0.59 

0.54 

0.14 

-0.84 

0.79 

0.21 

-0.67 

1.3 

0.34 

-0.47 

0.13 

0.036 

-1.45 

0.15 

0.039 

-1.41 

0.15 

0.040 

-1.39 

0.23 

0.062 

-1.21 

0.16 

0.042 

-1.38 

1.7 

0.46 

-0.33 

0.1 1 

0.029 

-1.54 

1.1 

0.30 

-0.52 

0.054 

0.015 

-1.84 

0.51 

0.14 

-0.86 

0.33 

0.090 

-1.05 
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Wavelength  Spectrum  Energy  Levels 
A K 


4242.63 

Nb  i 

18332 

- 

41896 

4246.30 

Nb  i 

8705 

— 

32249 

4248.66 

Nb  i 

154 

- 

23684 

4249.46 

Nb  I 

0 

- 

23526 

4252.97 

Nb  i 

9498 

— 

33004 

4253.70 

Nb  i 

9043 

— 

32546 

4254.69 

Nb  i 

841  1 

- 

3 1 908 

4255.44 

Nb  i 

10923 

- 

34416 

4258.91 

Nb  i 

9329 

- 

32802 

4261.71 

Nb  i 

9043 

— 

32501 

4262.05 

Nb  I 

1050 

— 

24507 

4266.02 

Nb  i 

8705 

- 

32140 

4268.67 

Nb  i 

154 

- 

23574 

4270.69 

Nb  i 

9043 

- 

32452 

4272.97 

Nb  i 

10923 

— 

343  1 9 

4273.36 

Nb  i 

12102 

— 

35496 

4274.69 

Nb  i 

8827 

- 

32214 

4277.50 

Nb  i 

154 

- 

23526 

4279.50 

Nb  I 

8705 

- 

32066 

4279.71 

Nb  i 

12137 

— 

35496 

4280.60 

Nb  i 

5298 

_ 

28653 

4286.22 

Nb  i 

12692 

- 

36016 

4286.99 

Nb  i 

695 

- 

24015 

4289.44 

Nb  i 

5965 

— 

29212 

4291.19 

Nb  l 

841  1 

— 

31708 

4292.04 

Nb  l 

392 

— 

23684 

4292.48 

Nb  i 

9043 

- 

32333 

4295.62 

Nb  i 

12358 

- 

35631 

4299.60 

Nb  i 

5298 

- 

28549 

4300.99 

Nb  i 

5965 

— 

29209 

4303.88 

Nb  i 

8705 

— 

31934 

4306.28 

Nb  I 

9439 

- 

32654 

4308.12 

Nb  i 

9043 

- 

32249 

4308.69 

Nb  i 

8705 

- 

3 1 908 

4309.56 

Nb  i 

12982 

— 

36180 

431  1.27 

Nb  i 

13146 

— 

36334 

431  1.70 

Nb  i 

1587 

- 

24773 

4312.45 

Nb  i 

392 

- 

23574 

4313.88 

Nb  i 

16829 

- 

40003 

4316.48 

Nb  i 

12018 

— 

35179 

4318.01 

Nb  I 

10238 

— 

33390 

4323.47 

Nb  i 

9329 

- 

32452 

4326.33 

Nb  i 

9498 

- 

32605 

4327.38 

Nb  i 

8705 

- 

3 1 808 

4328.43 

Nb  i 

9043 

— 

32140 

4329.73 

Nb  i 

154 

— 

23244 

4331.37 

Nb  i 

4998 

- 

28079 

4337.56 

Nb  i 

9498 

- 

32546 

4338.70 

Nb  i 

12137 

- 

35179 

4342.82 

Nb  i 

12137 

- 

35157 

gA 

108/sec 

gf 

Log  gf 

5.6 

1.5 

0.18 

0.40 

0.1  1 

-0.97 

0.0082 

0.0022 

-2.65 

0.034 

0.0093 

-2.03 

0.65 

0.18 

-0.75 

0.50 

0.14 

-0.87 

0.36 

0.099 

-1.01 

1.5 

0.40 

-0.40 

0.32 

0.088 

-1.05 

0.30 

0.081 

-1.09 

0.28 

0.076 

-1.12 

1.3 

0.36 

-0.44 

0.024 

0.0066 

-2.18 

0.98 

0.27 

-0.57 

0.19 

0.053 

-1.27 

0.23 

0.064 

-1.20 

0.25 

0.067 

-1.17 

0.034 

0.0094 

-2.03 

0.24 

0.065 

-1.19 

0.31 

0.085 

-1.07 

0. 1 9 

0.053 

-1.28 

0.72 

0.20 

-0.70 

0.13 

0.035 

-1.45 

0.27 

0.074 

-1.13 

0.40 

0.1  1 

-0.96 

0.022 

0.0061 

-2.21 

0.48 

0. 1 3 

-0.88 

0.89 

0.25 

-0.61 

0.66 

0.18 

-0.74 

0.79 

0.22 

-0.66 

0.086 

0.024 

-1.62 

0.28 

0.078 

-1.11 

0.12 

0.035 

-1.46 

0.23 

0.063 

-1.20 

1.1 

0.32 

-0.50 

4.0 

1.1 

0.04 

0.027 

0.0074 

-2.13 

0.032 

0.0090 

-2.04 

1.1 

0.31 

-0.51 

0.29 

0.080 

-1. 10 

0. 1 7 

0.048 

-1.32 

0.099 

0.028 

-1.55 

1.2 

0.35 

-0.46 

0.33 

0.093 

-1.03 

0.30 

0.085 

-1.07 

0.020 

0.0056 

-2.25 

0.39 

0.1  1 

-0.96 

0.10 

0.029 

-1.54 

0.22 

0.061 

-1.22 

1.0 

0.28 

-0.55 
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Wavelength  Spectrum  Energy  Levels 
A K 


4345.32 

Nb  l 

0 

- 

23007 

4346.12 

Nb  I 

8705 

- 

31708 

4347.31 

Nb  l 

13515 

— 

365 1 1 

4348.65 

Nb  l 

695 

— 

23684 

4349.03 

Nb  l 

12358 

— 

35345 

4350.30 

Nb  l 

8827 

— 

31808 

435  1.57 

Nb  I 

8827 

- 

31801 

4353.27 

Nb  I 

1050 

— 

24015 

4354.19 

Nb  l 

1 1044 

- 

34004 

4356.85 

Nb  I 

12982 

— 

35928 

4359.85 

Nb  I 

9043 

— 

31973 

4361.65 

Nb  I 

4998 

- 

27919 

4368.43 

Nb  l 

9329 

— 

32214 

4369.62 

Nb  i 

695 

- 

23574 

4370.36 

Nb  I 

2805 

— 

25680 

4374.78 

Nb  i 

391 

— 

23244 

4375.25 

Nb  l 

10238 

- 

33087 

4377.96 

Nb  l 

12018 

- 

34854 

4379.52 

Nb  I 

9329 

- 

32156 

4381.13 

Nb  i 

13515 

— 

36334 

4382.49 

Nb  i 

12288 

— 

35100 

4382.84 

Nb  i 

1587 

- 

24397 

4384.86 

Nb  i 

12358 

— 

35157 

4387.74 

Nb  i 

4998 

- 

27783 

4388.36 

Nb  i 

5298 

— 

280^9 

4392.69 

Nb  i 

9329 

— 

32088 

4397.04 

Nb  i 

12102 

- 

34838 

4400.35 

Nb  i 

16919 

- 

39638 

4400.83 

Nb  i 

12137 

- 

34854 

4406.55 

Nb  i 

5965 

— 

28653 

4410.21 

Nb  i 

4998 

— 

2 “666 

4411.52 

Nb  I 

10238 

— 

32899 

4412.18 

Nb  i 

8827 

- 

31485 

4414.88 

Nb  I 

9043 

— 

31688 

4416.41 

Nb  I 

12018 

— 

34655 

4419.44 

Nb  I 

5298 

— 

27919 

4419.83 

Nb  i 

2154 

- 

24773 

4420.45 

Nb  i 

2154 

- 

24”0 

4420.64 

Nb  l 

392 

- 

23007 

4423.87 

Nb  I 

16829 

— 

39427 

4426.68 

Nb  I 

5965 

— 

28549 

4429.44 

Nb  I 

5965 

— 

28535 

443^.90 

Nb  I 

17476 

— 

40003 

4440.43 

Nb  i 

12982 

- 

35496 

4441.81 

Nb  i 

9498 

— 

32005 

4445.85 

Nb  I 

1050 

— 

23537 

4446.17 

Nb  i 

13146 

— 

35631 

4447.18 

Nb  I 

5965 

— 

28445 

4456.80 

Nb  i 

1143 

— 

23574 

445”. 42 

Nb  i 

1587 

- 

24015 

&A 

108/sec 

gf 

Log  gf 

0.023 

0.0066 

-2.18 

0.11 

0.031 

-1.51 

0.42 

0.12 

-0.93 

0.039 

0.011 

-1.95 

0.83 

0.24 

-0.63 

0.11 

0.032 

-1.50 

0.83 

0.24 

-0.63 

0.019 

0.0053 

-2.28 

0.16 

0.044 

-1.36 

0.27 

0.076 

-1.12 

0.20 

0.058 

-1.23 

0.033 

0.0093 

-2.03 

0.69 

0.20 

-0.70 

0.0068 

0.0020 

-2.71 

0.030 

0.0085 

-2.07 

0.0100 

0.0029 

-2.54 

0.12 

0.035 

-1.46 

0.93 

0.27 

-0.57 

0.22 

0.062 

-1.21 

0.40 

0.12 

-0.94 

0.18 

0.051 

-1.29 

0.012 

0.0035 

-2.46 

0.50 

0.15 

-0.84 

0.063 

0.018 

-1.74 

0.13 

0.037 

-1.43 

0.52 

0.15 

-0.83 

0.46 

0.13 

-0.87 

0.90 

0.26 

-0.58 

0.40 

0.12 

-0.94 

0.041 

0.012 

-1.93 

0.30 

0.087 

-1.06 

0.38 

0.11 

-0.95 

0.064 

0.019 

-1.73 

0.082 

0.024 

-1.62 

0.16 

0.046 

-1.34 

0.19 

0.055 

-1.26 

0.023 

0.0068 

-2.17 

0.023 

0.0068 

-2.17 

0.024 

0.0069 

-2.16 

0.73 

0.21 

-0.67 

0.11 

0.033 

-1.48 

0.11 

0.033 

-1.48 

0.72 

0.21 

-0.67 

0.16 

0.048 

-1.32 

0.18 

0.053 

-1.27 

0.017 

0.0049 

-2.31 

0.67 

0.20 

-0.70 

0.33 

0.098 

-1.01 

0.042 

0.012 

-1.90 

0.047 

0.014 

bo 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

4458.12 

Nb  l 

13405 

- 35829 

0.53 

0.16 

-0.80 

4460.42 

Nb  i 

13515 

- 35928 

0.82 

0.24 

-0.61 

4464.15 

Nb  i 

2805 

- 25200 

0.040 

0.012 

-1.92 

4465.92 

Nb  I 

10238 

- 32623 

0.090 

0.027 

-1.57 

4466.42 

Nb  I 

1143 

- 23526 

0.0069 

0.0021 

-2.68 

4469.32 

Nb  I 

5298 

- 27666 

0.044 

0.013 

-1.88 

4469.71 

Nb  i 

12288 

- 34655 

0.89 

0.27 

-0.57 

4471.29 

Nb  I 

9329 

- 31688 

0.39 

0.12 

-0.94 

4472.53 

Nb  l 

2154 

- 24507 

0.051 

0.015 

-1.81 

4481.44 

Nb  i 

10238 

- 32546 

0.11 

0.032 

-1.50 

4494.57 

Nb  I 

5965 

- 28208 

0.052 

0.016 

-1.80 

4497.25 

Nb  i 

8827 

- 31057 

0.047 

0.014 

-1.85 

4499.80 

Nb  I 

12102 

- 34319 

0.47 

0.14 

-0.85 

4503.04 

Nb  I 

5298 

- 27499 

0.14 

0.042 

-1.38 

4503.42 

Nb  I 

13146 

- 35345 

0.20 

0.059 

-1.23 

4508.41 

Nb  i 

12982 

- 35157 

0.37 

0.11 

-0.95 

4511.09 

Nb  I 

17476 

- 39638 

2.1 

0.64 

-0.19 

4512.13 

Nb  I 

9329 

- 31485 

0.053 

0.016 

-1.79 

4523.41 

Nb  I 

1143 

- 23244 

0.14 

0.044 

-1.36 

4524.12 

Nb  I 

1587 

- 23684 

0.023 

0.0072 

-2.14 

4529.42 

Nb  i 

11318 

- 33390 

0.11 

0.035 

-1.46 

4542.80 

Nb  I 

0 

- 22007 

0.0073 

0.0023 

-2.64 

4546.82 

Nb  I 

1587 

- 23574 

0.14 

0.044 

-1.35 

4547.85 

Nb  I 

9043 

- 31026 

0.058 

0.018 

-1.74 

4553.84 

Nb  I 

5965 

- 27919 

0.088 

0.027 

-1.57 

4556.84 

Nb  I 

4998 

- 26937 

0.030 

0.0092 

-2.04 

4564.53 

Nb  i 

12102 

- 34004 

2.1 

0.64 

-0.19 

4570.95 

Nb  I 

12982 

- 34854 

0.17 

0.054 

-1.27 

4573.08 

Nb  I 

2154 

- 24015 

0.24 

0.076 

-1.12 

4574.33 

Nb  I 

1 1044 

- 32899 

0.080 

0.025 

-1.60 

4574.84 

Nb  I 

154 

- 22007 

0.015 

0.0046 

-2.33 

4575.37 

Nb  l 

10238 

- 32088 

0.13 

0.040 

-1.40 

4581.62 

Nb  I 

12503 

- 34323 

3.0 

0.94 

-0.03 

4582.29 

Nb  I 

5965 

- 27783 

0.075 

0.024 

-1.62 

4599.48 

Nb  i 

9439 

- 31175 

0.062 

0.020 

-1.71 

4600.21 

Nb  i 

12503 

- 34235 

0.58 

0.19 

-0.73 

4602.86 

Nb  I 

4998 

- 26718 

0.014 

0.0045 

-2.35 

4606.77 

Nb  l 

2805 

- 24507 

0.45 

0.14 

-0.84 

4608.58 

Nb  l 

13146 

- 34838 

0.17 

0.055 

-1.26 

4610.69 

Nb  i ' 

10923 

- 32605 

0.074 

0.024 

-1.63 

4612.12 

Nb  i 

1 1248 

- 32924 

0.12 

0.039 

-1.41 

4616.17 

Nb  i 

1587 

- 23244 

0.047 

0.015 

-1.82 

4630.11 

Nb  i 

11525 

- 33116 

1.5 

0.47 

-0.33 

4638.10 

Nb  i 

1 1248 

- 32802 

0.20 

0.063 

-1.20 

4643.31 

Nb  i 

2154 

- 23684 

0.0060 

0.0019 

-2.71 

4643.68 

Nb  i 

1 1044 

- 32573 

0.18 

0.060 

-1.22 

4646.95 

Nb  i 

18332 

- 39846 

1.1 

0.37 

-0.43 

4648.95 

Nb  I 

1 143 

- 22647 

0.076 

0.025 

-1.61 

4658.18 

Nb  i 

5965 

- 27427 

0.022 

0.0070 

-2.15 

4663.83 

Nb  i 

1587 

- 23023 

0.085 

0.028 

-1.56 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

4665.33 

Nb  i 

12288 

— 

33717 

0.10 

0.033 

-1.48 

4666.24 

Nb  i 

1 1248 

- 

32672 

0.99 

0.32 

-0.49 

4667.22 

Nb  l 

2154 

- 

23574 

0.053 

0.017 

-1.76 

4669.87 

Nb  l 

1 1 044 

- 

32452 

0.090 

0.029 

-1.53 

4672.09 

Nb  l 

2805 

— 

24203 

0.15 

0.050 

-1.30 

4673.59 

Nb  l 

18036 

— 

39427 

0.64 

0.21 

-0.68 

4675.37 

Nb  l 

2154 

- 

23537 

0.12 

0.038 

-1.42 

4678.48 

Nb  I 

8411 

- 

29779 

0.14 

0.044 

-1.35 

4682.66 

Nb  i 

16672 

- 

38021 

0.35 

0.1 1 

-0.94 

4685.14 

Nb  i 

1 1044 

— 

32382 

0.85 

0.28 

-0.56 

4694.51 

Nb  i 

16981 

_ 

38277 

0.93 

0.31 

-0.51 

4695.47 

Nb  t 

10923 

- 

32214 

0.17 

0.056 

-1.25 

4697.47 

Nb  l 

8705 

— 

29987 

0.13 

0.042 

-1.38 

4708.29 

Nb  I 

10923 

- 

32156 

0.66 

0.22 

-0.66 

4713.05 

Nb  l 

841 1 

— 

29623 

0.041 

0.014 

-1.87 

4713.50 

Nb  I 

2805 

— 

24015 

0.037 

0.012 

-1.91 

4715.83 

Nb  l 

16672 

- 

37871 

0.83 

0.28 

-0.56 

4723.80 

Nb  i 

17937 

- 

39101 

0.95 

0.32 

-0.50 

4727.33 

Nb  I 

11525 

- 

32672 

0.15 

0.052 

-1.29 

4730.31 

Nb  I 

1 1248 

— 

32382 

0.18 

0.060 

—1.22 

4733.48 

Nb  I 

392 

— 

21512 

0.0099 

0.0033 

-2.48 

4733.89 

Nb  l 

9043 

- 

30162 

0.15 

0.05  1 

-1.29 

4735.33 

Nb  i 

1 1044 

- 

32156 

0.13 

0.045 

-1.35 

4736.49 

Nb  l 

17476 

- 

38583 

1.0 

0.34 

-0.46 

4740.61 

Nb  l 

5298 

— 

26386 

0.033 

0.011 

-1.96 

4743.84 

Nb  l 

8705 

— 

29779 

0.086 

0.029 

-1.54 

4744.62 

Nb  l 

12358 

- 

33428 

0.29 

0.097 

-1.01 

4749.70 

Nb  i 

1 1525 

- 

32573 

0.64 

0.22 

-0.66 

4751.42 

Nb  i 

16981 

- 

38021 

0.88 

0.30 

-0.53 

4755.32 

Nb  l 

13146 

— 

34169 

0.12 

0.040 

-1.40 

4766.81 

Nb  i 

17304 

— 

38277 

0.95 

0.32 

-0.49 

4771.85 

Nb  i 

9329 

- 

30279 

0.050 

0.017 

-1.77 

4773.25 

Nb  i 

9043 

- 

29987 

0.1 1 

0.037 

-1.43 

4777.62 

Nb  i 

12503 

- 

33428 

0.077 

0.026 

-1.58 

4785.70 

Nb  i 

12982 

— 

33872 

0.11 

0.038 

-1.42 

4802.45 

Nb  i 

695 

— 

21512 

0.0034 

0.0012 

-2.93 

4807.06 

Nb  I 

12102 

- 

32899 

0.13 

0.043 

-1.36 

4809.37 

Nb  I 

12137 

— 

32924 

0.17 

0.058 

-1.23 

4810.60 

Nb  i 

9498 

— 

30279 

0.12 

0.042 

-1.38 

4816.38 

Nb  i 

11248 

— 

32005 

0.26 

0.091 

-1.04 

4829.30 

Nb  I 

17937 

— 

38638 

0.85 

0.30 

-0.53 

4833.37 

Nb  I 

154 

- 

20838 

0.0070 

0.0025 

-2.61 

4837.62 

Nb  I 

18435 

— 

39101 

0.48 

0.17 

-0.77 

4837.99 

Nb  i 

9498 

- 

30162 

0.039 

0.014 

-1.86 

4842.15 

Nb  i 

12358 

— 

33004 

0.17 

0.061 

-1.21 

4845.17 

Nb  i 

12503 

— 

33136 

0.18 

0.063 

-1.20 

4848.37 

Nb  i 

9498 

— 

30117 

0.15 

0.054 

-1.27 

4868.99 

Nb  i 

18876 

— 

39409 

1.6 

0.57 

-0.25 

4890.75 

Nb  i 

11044 

— 

31485 

0.20 

0.072 

-1.14 

4892.50 

Nb  i 

12018 

- 

32452 

0.15 

0.054 

-1.27 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

4895.58 

Nb  I 

5965  - 26386 

0.014 

0.0049 

-2.31 

4900.79 

Nb  i 

12102  - 32501 

0.19 

0.069 

-1.16 

4904.53 

Nb  I 

0 - 20384 

0.0062 

0.0023 

-2.65 

4910.95 

Nb  I 

13515  - 33872 

0.34 

0.12 

-0.91 

4928.98 

Nb  I 

13146  - 33428 

0.12 

0.045 

-1.34 

4941.52 

Nb  I 

12102  - 32333 

0.051 

0.019 

-1.73 

4953.13 

Nb  I 

9439  - 29623 

0.024 

0.0088 

-2.05 

4965.37 

Nb  I 

10923  - 31057 

0.10 

0.038 

-1.42 

4967.78 

Nb  I 

13012  - 33136 

0.28 

0.10 

-0.99 

4971.93 

Nb  I 

0 - 20107 

0.0029 

0.0011 

-2.96 

4973.14 

Nb  I 

12503  - 32605 

0.20 

0.074 

-1.13 

4975.14 

Nb  I 

12358  - 32452 

0.095 

0.035 

-1.45 

4988.97 

Nb  i 

695  - 20734 

0.013 

0.0047 

-2.33 

4997.88 

Nb  I 

12137  - 32140 

0.12 

0.046 

-1.34 

5000.95 

Nb  I 

13146  - 33136 

0.19 

0.070 

-1.16 

5002.25 

Nb  I 

12102  - 32088 

0.10 

0.039 

-1.41 

5013.27 

Nb  I 

12982  - 32924 

0.088 

0.033 

-1.48 

5017.75 

Nb  I 

392  - 20316 

0.014 

0.0052 

-2.28 

5019.51 

Nb  I 

12982  - 32899 

0.087 

0.033 

-1.48 

5026.36 

Nb  I 

12018  - 31908 

0.23 

0.088 

-1.06 

5030.13 

Nb  I 

13515  - 33390 

0.10 

0.038 

-1.42 

5039.04 

Nb  I 

154  - 19994 

0.012 

0.0044 

-2.36 

5047.96 

Nb  I 

14899  - 34704 

0.15 

0.056 

-1.25 

5058.01 

Nb  i 

0 - 19765 

0.0087 

0.0033 

-2.48 

5059.35 

Nb  I 

12692  - 32452 

0.12 

0.045 

-1.35 

5065.25 

Nb  I 

695  - 20432 

0.0079 

0.0030 

-2.52 

5077.40 

Nb  I 

12018  - 31708 

0.063 

0.024 

-1.61 

5078.96 

Nb  I 

1050  - 20734 

0.05  1 

0.020 

-1.70 

5094.41 

Nb  I 

0 - 19624 

0.0021 

0.00082 

-3.09 

5095.30 

Nb  I 

695  - 20316 

0.025 

0.0099 

-2.00 

5100.16 

Nb  I 

392  - 19994 

0.0093 

0.0036 

-2.44 

5120.30 

Nb  I 

392  - 19917 

0.0092 

0.0036 

-2.44 

5121.80 

Nb  I 

12982  - 32501 

0.16 

0.063 

-1.20 

5127.66 

Nb  I 

10126  - 29623 

0.071 

0.028 

-1.55 

5133.34 

Nb  I 

5298  - 24773 

0.0090 

0.0036 

-2.45 

5134.75 

Nb  I 

154  - 19624 

0.01 1 

0.0042 

-2.38 

5140.58 

Nb  I 

12692  - 32140 

0.13 

0.050 

-1.30 

5147.54 

Nb  I 

15282  - 34704 

0.26 

0.10 

-0.98 

5150.64 

Nb  I 

11248  - 30658 

0.043 

0.017 

-1.77 

5152.63 

Nb  I 

9043  - 28445 

0.045 

0.018 

-1.75 

5160.33 

Nb  I 

392  - 19765 

0.013 

0.0053 

-2.28 

5164.38 

Nb  I 

2154  - 21512 

0.022 

0.0087 

-2.06 

5180.31 

Nb  I 

695  - 19994 

0.013 

0.0052 

-2.28 

5186.98 

Nb  I 

154  - 19428 

0.0050 

0.0020 

-2.69 

5189.20 

Nb  i 

1050  - 20316 

0.012 

0.0047 

-2.33 

5193.08 

Nb  I 

1587  - 20838 

0.012 

0.0049 

-2.31 

5195.84 

Nb  i 

1143  - 20384 

0.0093 

0.0038 

-2.43 

5203.22 

Nb  I 

8705  - 27919 

0.033 

0.014 

-1.87 

5205.13 

Nb  I 

9329  - 28535 

0.021 

0.0086 

-2.07 

5219.10 

Nb  I 

9498  - 28653 

0.055 

0.022 

-1.65 
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Wavelength  Spectrum  Energy  Levels 
A K 


5225.16 

Nb  i 

1 1525 

- 

30658 

5232.81 

Nb  i 

9329 

- 

28434 

5237.43 

Nb  i 

841  1 

- 

27499 

5240.39 

Nb  i 

8705 

- 

27783 

5251.62 

Nb  i 

0 

— 

19037 

5253.03 

Nb  i 

1 1248 

— 

30279 

5253.93 

Nb  t 

8827 

— 

27855 

5269.92 

Nb  i 

8827 

- 

27797 

5271.53 

Nb  i 

1 143 

— 

20107 

5272.48 

Nb  i 

8705 

— 

27666 

5276.20 

Nb  i 

9498 

— 

28445 

5279.43 

Nb  i 

9498 

- 

28434 

5296.34 

Nb  i 

14211 

- 

33087 

5315.55 

Nb  i 

5965 

— 

24773 

5317.01 

Nb  I 

1 1 044 

— 

29846 

5318.60 

Nb  i 

1587 

— 

20384 

5319.49 

Nb  t 

8705 

- 

27499 

5334.87 

Nb  t 

9043 

- 

27783 

5336.81 

Nb  i 

695 

- 

19428 

5340.80 

Nb  t 

1 1044 

— 

29763 

5344.17 

Nb  t 

2805 

— 

21512 

5350.74 

Nb  l 

2154 

- 

20838 

S3S3.28 

Nb  I 

20734 

— 

39409 

5355.3 1 

Nb  l 

12358 

- 

31026 

5355.70 

Nb  i 

1 1525 

— 

30191 

5359.19 

Nb  i 

8705 

— 

27360 

5362.01 

Nb  i 

392 

- 

19037 

5375.27 

Nb  i 

1 1248 

- 

29846 

5381.34 

Nb  t 

5965 

- 

24543 

5388.30 

Nb  I 

9043 

— 

27597 

5395.86 

Nb  i 

4998 

— 

23526 

5396.33 

Nb  i 

841  1 

- 

26937 

541 1.24 

Nb  I 

1 1044 

- 

29519 

5416.30 

Nb  i 

11318 

- 

29776 

5422.44 

Nb  i 

10923 

— 

29360 

5431.26 

Nb  i 

1587 

— 

19994 

5437.27 

Nb  i 

5298 

- 

23684 

5448.31 

Nb  i 

10923 

- 

29272 

5456.19 

Nb  i 

20316 

- 

38638 

5458.04 

Nb  i 

9043 

— 

27360 

5468.10 

Nb  i 

19994 

— 

38277 

5481.00 

Nb  i 

18036 

- 

36276 

5483.49 

Nb  i 

8705 

- 

26937 

5491.06 

Nb  i 

20432 

— 

38638 

5499.53 

Nb  i 

1587 

— 

19765 

5504.58 

Nb  i 

2154 

— 

20316 

5509.12 

Nb  I 

13405 

— 

31551 

5523.57 

Nb  l 

9498 

— 

27597 

5541.47 

Nb  I 

10238 

- 

28278 

5551.35- 

Nb  I 

4998 

— 

23007 

iiA 

1 ()8/sec 

gf 

Log  gf 

0.072 

0.030 

-1.53 

0.090 

0.037 

-1.43 

0.040 

0.016 

-1.79 

0.015 

0.0062 

—2.21 

0.0064 

0.0027 

-2.58 

0.076 

0.032 

-1.50 

0.044 

0.018 

-1.74 

0.027 

0.01  1 

-1.95 

0.016 

0.0067 

-2.17 

0.013 

0.0052 

-2.28 

0.078 

0.033 

-1.48 

0.018 

0.0076 

—2. 1 2 

0.078 

0.033 

— L49 

0.012 

0.0050 

-2.31 

0.016 

0.0066 

-2.18 

0.016 

0.0069 

-2.16 

0.025 

0.01  1 

-1.97 

0.038 

0.016 

-1.79 

0.0012 

0.00053 

-3.27 

0.048 

0.021 

-1.69 

0.041 

0.018 

-1.75 

0.025 

0.01 1 

-1.97 

0.58 

0.25 

-0.60 

0.033 

0.014 

-1.85 

0.043 

0.019 

-1.73 

0.014 

0.0059 

—2.23 

0.00075 

0.00032 

-3.49 

0.036 

0.015 

-1.81 

0.0089 

0.0039 

-2.41 

0.0084 

0.0037 

-2.44 

0.0033 

0.0015 

-2.84 

0.012 

0.0053 

-2.27 

0.025 

0.01 1 

-1.95 

0.020 

0.0086 

-2.07 

0.052 

0.023 

-1.64 

0.0012 

0.00055 

-3.26 

0.018 

0.0078 

-2.1 1 

0.015 

0.0068 

-2.17 

0.22 

0.096 

-1.02 

0.018 

0.0080 

-2.10 

0.20 

0.088 

-1.06 

0.22 

0.10 

-1.00 

0.0080 

0.0036 

-2.44 

0.14 

0.065 

-1.18 

0.00094 

0.00043 

-3.37 

0.0028 

0.0013 

-2.90 

0.026 

0.012 

-1.92 

0.027 

0.012 

-1.91 

0.016 

0.0072 

-2.14 

0.012 

0.0055 

-2.26 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

5563.00 

Nb  i 

10238 

- 28208 

0.018 

0.0084 

-2.08 

5571.44 

Nb  i 

18332 

- 36276 

0.10 

0.047 

-1.33 

5576.16 

Nb  i 

2805 

- 20734 

0.0025 

0.0012 

-2.93 

5578.29 

Nb  I 

12358 

- 30279 

0.037 

0.017 

-1.76 

5586.97 

Nb  I 

1143 

- 19037 

0.0024 

0.0011 

-2.94 

5594.89 

Nb  l 

17476 

- 35345 

0.058 

0.027 

-1.56 

5599.59 

Nb  I 

9043 

- 26897 

0.0072 

0.0034 

-2.47 

5603.52 

Nb  I 

1587 

- 19428 

0.0022 

0.0010 

-2.99 

5603.93 

Nb  I 

2154 

- 19994 

0.00077 

0.00036 

-3.44 

5628.26 

Nb  I 

2154 

- 19917 

0.0015 

0.00072 

-3.14 

5629.17 

Nb  I 

12358 

- 30117 

0.067 

0.032 

-1.50 

5642.1 1 

Nb  I 

5965 

- 23684 

0.029 

0.014 

-1.86 

5645.30 

Nb  I 

*5298 

- 23007 

0.0048 

0.0023 

-2.64 

5654.14 

Nb  I 

10238 

- 27919 

0.0097 

0.0046 

-2.33 

5664.71 

Nb  I 

1143 

- 18791 

0.0055 

0.0027 

-2.58 

5665.63 

Nb  I 

13012 

- 30658 

0.21 

0.10 

-1.00 

5666.86 

Nb  I 

15282 

- 32924 

0.040 

0.019 

-1.72 

5671.02 

Nb  I 

11345 

- 28973 

0.049 

0.024 

-1.63 

5671.91 

Nb  I 

12137 

- 29763 

0.081 

0.039 

-1.41 

5677.47 

Nb  I 

5965 

- 23574 

0.0043 

0.0021 

-2.69 

5693.09 

Nb  I 

5965 

- 23526 

0.0042 

0.0021 

-2.69 

5697.90 

Nb  I 

13629 

- 31175 

0.049 

0.024 

-1.62 

5706.16 

Nb  I 

15282 

- 32802 

0.097 

0.047 

-1.33 

5706.48 

Nb  I 

841 1 

- 25930 

0.028 

0.014 

-1.87 

5709.33 

Nb  I 

13515 

- 31026 

0.041 

0.020 

-1.70 

5715.59 

Nb  I 

12288 

- 29779 

0.016 

0.0081 

-2.09 

5716.35 

Nb  i 

12358 

- 29846 

0.063 

0.031 

-1.51 

5725.66 

Nb  I 

18036 

- 35496 

0.12 

0.061 

-1.21 

5729.19 

Nb  I 

1587 

- 19037 

0.0060 

0.0029 

-2.53 

5751.44 

Nb  i 

12137 

- 29519 

0.077 

0.038 

-1.42 

5760.34 

Nb  I 

8705 

- 26061 

0.036 

0.018 

-1.74 

5764.99 

Nb  I 

12018 

- 29360 

0.055 

0.028 

-1.56 

5771.08 

Nb  I 

15282 

- 32605 

0.065 

0.032 

-1.49 

5776.07 

Nb  I 

11345 

- 28653 

0.038 

0.019 

-1.72 

5780.34 

Nb  I 

12692 

- 29987 

0.018 

0.0089 

-2.05 

5787.54 

Nb  I 

2154 

- 19428 

0.0045 

0.0023 

-2.65 

5789.79 

Nb  I 

13012 

- 30279 

0.019 

0.0097 

-2.01 

5794.24 

Nb  I 

12018 

- 29272 

0.045 

0.023 

-1.64 

5804.03 

Nb  I 

8705 

- 25930 

0.018 

0.0089 

-2.05 

5815.33 

Nb  I 

12018 

- 29209 

0.025 

0.013 

-1.90 

5819.43 

Nb  I 

13012 

- 30191 

0.12 

0.060 

-1.22 

5820.62 

Nb  I 

16829 

- 34004 

0.1 1 

0.056 

-1.25 

5834.90 

Nb  i 

13146 

- 30279 

0.085 

0.043 

-1.36 

5838.15 

Nb  I 

11318 

- 28442 

0.0 1 7 

0.0089 

-2.05 

5838.64 

Nb  i 

9043 

- 26166 

0.046 

0.023 

-1.63 

5842.47 

Nb  I 

2805 

- 19917 

0.0033 

0.0017 

-2.78 

5846.09 

Nb  i 

11345 

- 28445 

0.012 

0.0059 

-2.23 

5866.47 

Nb  i 

5965 

- 23007 

0.0094 

0.0049 

-2.31 

5874.70 

Nb  I 

9043 

- 26061 

0.012 

0.0062 

-2.21 

5877.79 

Nb  I 

4998 

- 22007 

0.0019 

0.00098 

-3.01 
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Wavelength 

Spectrum 

Energy'  Levels 

gA 

gf 

Log  gf 

A 

K. 

1 ()8/sec 

5893.44 

Nb  i 

14211 

— 

31175 

0.063 

0.033 

-1.48 

5900.62 

Nb  i 

9498 

- 

26440 

0.075 

0.039 

-1.41 

5903.80 

Nb  i 

1 1345 

- 

28278 

0.028 

0.015 

-1.84 

5927.41 

Nb  i 

15467 

- 

32333 

0.062 

0.032 

-1.49 

5934.16 

Nb  l 

17476 

— 

34323 

0. 1 5 

0.082 

-1.09 

5957.70 

Nb  i 

12982 

— 

29763 

0.043 

0.023 

-1.64 

5983.22 

Nb  l 

5298 

- 

22007 

0.017 

0.0091 

-2.04 

5986.08 

Nb  l 

13146 

- 

29846 

0.066 

0.035 

-1.45 

5997.93 

Nb  i 

9498 

- 

26166 

0.03  1 

0.017 

-1.77 

6029.75 

Nb  i 

12692 

— 

',9'*72 

0.047 

0.026 

-1.59 

6031.84 

Nb  i 

15439 

_ 

32013 

0.10 

0.056 

-1.25 

6045.50 

Nb  l 

12982 

- 

29519 

0.05 1 

0.028 

-1.56 

6048.72 

Nb  l 

17476 

- 

34004 

0.086 

0.047 

-1.32 

6056.65 

Nb  l 

1 5467 

- 

31973 

0.057 

0.031 

-1.50 

6107.71 

Nb  l 

15439 

— 

3 1 808 

0.055 

0.03 1 

-1.51 

6142.51 

Nb  i 

14899 

— 

31175 

0.066 

0.037 

-1.43 

6148.13 

Nb  i 

13515 

- 

29776 

0.055 

0.03 1 

-1.50 

6164.32 

Nb  i 

13405 

- 

29623 

0.053 

0.030 

-1.52 

6213.06 

Nb  l 

1 546 1 

- 

31551 

0.052 

0.030 

-1.52 

6221.96 

Nb  l 

8705 

— 

24773 

0.019 

0.01  1 

-1.95 

6251.76 

Nb  i 

18332 

— 

34323 

0.16 

0.095 

-1.02 

6260.77 

Nb  i 

18036 

- 

34004 

0.074 

0.044 

-1.36 

6430.46 

Nb  i 

5965 

- 

21512 

0.0090 

0.0056 

—2.25 

6433.22 

Nb  i 

5298 

- 

20838 

0.0047 

0.0029 

-2.54 

6497.84 

Nb  I 

4998 

— 

20384 

0.0013 

0.00084 

-3.08 

6544.61 

Nb  l 

9498 

— 

24773 

0.017 

0.01  1 

-1.96 

6574.73 

Nb  i 

8705 

- 

2391 1 

0.0032 

0.0021 

-2.69 

6607.28 

Nb  I 

13405 

- 

28535 

0.015 

0.0099 

-2.00 

6614.15 

Nb  i 

8411 

- 

23526 

0.0065 

0.0043 

-2.37 

6626.98 

Nb  i 

5298 

— 

20384 

0.0015 

0.0010 

-3.00 

6660.84 

Nb  i 

9498 

— 

24507 

0.054 

0.036 

-1.44 

6677.33 

Nb  i 

9043 

- 

24015 

0.033 

0.022 

-1.65 

6701.20 

Nb  i 

13515 

- 

28434 

0.050 

0.033 

-1.48 

6723.62 

Nb  i 

8705 

- 

23574 

0.025 

0.017 

-1.77 

6739.88 

Nb  i 

8411 

— 

23244 

0.013 

0.0092 

-2.04 

6828.1 1 

Nb  i 

9043 

— 

23684 

0.018 

0.012 

-1.91 

6849.35 

Nb  I 

8411 

- 

23007 

0.0044 

0.0031 

-2.51 

6876.36 

Nb  i 

8705 

- 

23244 

0.0071 

0.0050 

-2.30 

6902.89 

Nb  i 

9043 

- 

23526 

0.0051 

0.0037 

-2.44 

6908.07 

Nb  i 

9439 

— 

2391 1 

0.0076 

0.0055 

-2.26 

6918.32 

Nb  i 

13405 

— 

27855 

0.029 

0.021 

-1.68 

6946.07 

Nb  i 

13405 

- 

27797 

0.01  1 

0.0083 

-2.08 

6972.49 

Nb  i 

14211 

- 

28549 

0.014 

0.010 

-1.98 

6986.09 

Nb  i 

14899 

- 

29209 

0.026 

0.019 

-1.72 

6990.32 

Nb  i 

8705 

— 

23007 

0.015 

0.01 1 

-1.96 

6996.11 

Nb  i 

13629 

— 

27919 

0.012 

0.0088 

-2.06 

7023.48 

Nb  i 

14211 

— 

28445 

0.017 

0.013 

-1.89 

7038.04 

Nb  i 

12692 

- 

26897 

0.0090 

0.0067 

-2.17 

7046.81 

Nb  I 

9498 

— 

23684 

0.041 

0.031 

-1.52 

7066.41 

Nb  I 

12018 

- 

26166 

0.0037 

0.0028 

-2.56 
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Wavelength  Spectrum  Energy  Levels 


A 

K 

7075.23 

Nb  i 

5298 



19428 

7098.94 

Nb  i 

12358 

- 

26440 

7102.01 

Nb  i 

9498 

— 

23574 

7119.31 

Nb  I 

12018 

- 

26061 

7126.17 

Nb  I 

12137 

— 

26166 

7130.06 

Nb  l 

12692 

_ 

26713 

7159.43 

Nb  I 

9043 

— 

23007 

7208.94 

Nb  I 

14211 

— 

28079 

7252.35 

Nb  I 

10126 

- 

23911 

7274.81 

Nb  I 

15467 

— 

29209 

7317.03 

Nb  I 

24905 

— 

38568 

7323.92 

Nb  I 

14899 

- 

28549 

7328.38 

Nb  I 

12288 

— 

25930 

7353.16 

Nb  I 

8411 

— 

22007 

7372.50 

Nb  I 

11345 

— 

24905 

7419.83 

Nb  I 

12692 

_ 

26166 

7478.20 

Nb  I 

12692 

- 

26061 

7515.93 

Nb  I 

8705 

- 

22007 

7519.77 

Nb  I 

13146 

- 

26440 

7574.58 

Nb  I 

11345 

— 

24543 

7583.21 

Nb  I 

12982 

— 

26166 

7647.71 

Nb  I 

24770 

— 

37842 

7703.33 

Nb  I 

25200 

— 

38178 

7726.68 

Nb  I 

11345 

— 

24283 

7757.31 

Nb  I 

25680 

— 

38568 

7873.41 

Nb  I 

14899 

_ 

27597 

7885.31 

Nb  I 

11525 

- 

24203 

7938.89 

Nb  I 

11318 

- 

23911 

7954.76 

Nb  I 

9439 

— 

22007 

8135.20 

Nb  I 

11248 

— 

23537 

8240.00 

Nb  I 

8705 

— 

20838 

8320.93 

Nb  I 

9498 

— 

21512 

8346.08 

Nb  I 

11044 

- 

23023 

8350.04 

Nb  I 

8411 

— 

20384 

8439.77 

Nb  I 

12358 

— 

24203 

8475.98 

Nb  I 

9043 

— 

20838 

8526.99 

Nb  I 

10923 

— 

22647 

8547.25 

Nb  I 

8411 

— 

20107 

8560.54 

Nb  I 

8705 

— 

20384 

8575.87 

Nb  I 

12358 

— 

24015 

8697.55 

Nb  I 

13012 

— 

24507 

8740.96 

Nb  I 

12137 

- 

23574 

8767.97 

Nb  I 

8705 

— 

20107 

8815.56 

Nb  i 

9498 

- 

20838 

8905.78 

Nb  I 

12018 

- 

23244 

gA 

108/sec 

gf 

Log  gf 

0.00055 

0.00041 

-3.38 

0.018 

0.014 

-1.87 

0.0036 

0.0027 

-2.57 

0.0081 

0.0062 

-2.21 

0.015 

0.011 

-1.95 

0.0087 

0.0066 

-2.18 

0.023 

0.018 

-1.75 

0.014 

0.011 

-1.95 

0.012 

0.0099 

-2.01 

0.016 

0.012 

—1.91 

0.19 

0.15 

-0.82 

0.015 

0.012 

-1.92 

0.012 

0.010 

-2.00 

0.0089 

0.0072 

-2.14 

0.061 

0.049 

-1.31 

0.0058 

0.0048 

-2.32 

0.0085 

0.007 1 

-2.15 

0.0091 

0.0077 

-2.11 

0.015 

0.013 

-1.90 

0.050 

0.043 

-1.37 

0.0079 

0.0068 

-2.17 

0.16 

0.14 

-0.85 

0.36 

0.32 

-0.50 

0.021 

0.019 

-1.73 

0.40 

0.36 

-0.44 

0.0092 

0.0086 

-2.07 

0.0094 

0.0088 

-2.06 

0.0066 

0.0062 

-2.21 

0.0013 

0.0012 

-2.91 

0.0091 

0.0090 

-2.04 

0.0014 

0.0015 

-2.84 

0.0041 

0.0042 

-2.37 

0.0063 

0.0066 

-2.18 

0.0011 

0.0011 

-2.95 

0.0051 

0.0054 

-2.27 

0.0020 

0.0021 

-2.67 

0.0049 

0.0054 

-2.27 

0.0012 

0.0013 

-2.88 

0.0017 

0.0019 

-2.72 

0.0049 

0.0054 

—2.27 

0.0071 

0.0080 

-2.09 

0.0055 

0.0063 

-2.20 

0.002 1 

0.0024 

-2.62 

0.0036 

0.0042 

-2.38 

0.0081 

0.0097 

-2.01 

246 


Wavelength  Spectrum  Energy  Levels 

A K 


2032.99 

Nb  ll 

3542 

- 

52715 

2125.21 

Nb  ii 

3030 

- 

50069 

2126.54 

Nb  ii 

3542 

- 

50552 

2131.18 

Nb  ii 

2629 

- 

49537 

2295.68 

Nb  ll 

1225 

— 

44771 

2302.08 

Nb  n 

801 

— 

44227 

2376.40 

Nb  ll 

801 

- 

42869 

2387.09 

Nb  ll 

10836 

- 

52715 

2387.52 

Nb  n 

7901 

- 

49772 

2388.27 

Nb  u 

7901 

— 

49759 

2398.48 

Nb  u 

10247 

— 

51927 

2405.34 

Nb  ll 

10653 

- 

52215 

2405.85 

Nb  u 

10836 

- 

52389 

2412.46 

Nb  n 

8320 

- 

49759 

2416.99 

Nb  ll 

10919 

— 

52280 

2418.69 

Nb  n 

10604 

— 

51936 

2433.80 

Nb  u 

9510 

— 

50585 

2435.95 

Nb  n 

9813 

- 

50852 

2437.42 

Nb  ll 

7506 

- 

48520 

2442.14 

Nb  ii 

10247 

— 

51182 

2442.68 

Nb  ii 

16219 

— 

57145 

2451.87 

Nb  n 

12263 

— 

53036 

2453.95 

Nb  ii 

13690 

— 

54429 

2458.09 

Nb  ii 

14791 

- 

55461 

2477.38 

Nb  ii 

6192 

— 

46545 

2478.29 

Nb  ii 

10247 

— 

50585 

2479.94 

Nb  ii 

10186 

- 

50498 

2483.88 

Nb  ii 

10604 

- 

50852 

2502.49 

Nb  ii 

10604 

- 

50552 

251  1.00 

Nb  ll 

5562 

— 

45375 

2521.40 

Nb  ii 

9510 

— 

49158 

2525.81 

Nb  ii 

10919 

- 

50498 

2530.97 

Nb  ii 

14626 

- 

54125 

2S31. 2S 

Nb  ii 

14678 

— 

54173 

2540.62 

Nb  ii 

14661 

— 

54010 

2541.42 

Nb  ii 

1225 

— 

40561 

2544.80 

Nb  ii 

7261 

- 

46545 

2548.63 

Nb  ll 

13055 

- 

52280 

2551.38 

Nb  ll 

6192 

— 

45375 

2555.63 

Nb  ll 

9510 

— 

48627 

2556.94 

Nb  ll 

7261 

— 

46359 

2562.41 

Nb  ll 

6192 

— 

45207 

2571.33 

Nb  ll 

1225 

— 

40104 

2574.84 

Nb  ll 

159 

- 

38984 

2580.28 

Nb  II 

9510 

— 

48253 

2583.99 

Nb  ll 

9813 

— 

48501 

2590.94 

Nb  ll 

10186 

— 

48771 

2594.34 

Nb  ll 

801 

— 

39335 

2594.74 

Nb  ii 

7901 

— 

46429 

2601.29 

Nb  ll 

10186 

— 

48617 

gA 

gf 

Log  gf 

108/sec 

12. 

0.72 

-0.14 

13. 

0.87 

-0.06 

8.8 

0.60 

-0.22 

12. 

0.80 

-0. 1 0 

5.8 

0.45 

-0.34 

4.1 

0.33 

-0.48 

3.8 

0.32 

-0.50 

27. 

2.3 

0.37 

2 2 

1.9 

0.28 

~6.9 

0.59 

-0.23 

39. 

3.4 

0.53 

15. 

1.3 

0.13 

16. 

1.4 

0.14 

29. 

2.6 

0.41 

50. 

4.3 

0.64 

45. 

3.9 

0.59 

24. 

2 2 

0.33 

13. 

1.1 

0.05 

9.6 

0.85 

-0.07 

13. 

1.2 

0.08 

22 

2.0 

0.30 

35. 

3.2 

0.50 

41. 

3.7 

0.57 

38. 

3.5 

0.54 

17. 

1.6 

0.21 

25. 

2.3 

0.36 

24. 

2 2 

0.35 

13. 

L2 

0.08 

10. 

0.97 

-0.01 

12. 

1.2 

0.07 

32. 

3.1 

0.49 

33. 

3.2 

0.50 

34. 

3.3 

0.52 

17. 

1.7 

0.22 

55. 

5.3 

0.72 

2.6 

0.25 

-0.60 

63. 

6.1 

0.79 

14. 

1.3 

0.13 

13. 

1.2 

0.09 

15. 

1.4 

0.16 

21. 

2.0 

0.31 

15. 

1.4 

0.16 

2.9 

0.29 

-0.54 

0.84 

0.084 

-1.08 

11. 

1.1 

0.04 

101. 

10. 

1.01 

107. 

11. 

1.03 

0.94 

0.094 

-1.02 

15. 

1.5 

0.18 

19. 

2.0 

0.29 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

% 

2608.96 

Nb  ii 

9813  - 48130 

6.7 

0.69 

-0.16 

2613.85 

Nb  ii 

438  - 38685 

0.20 

0.020 

-1.70 

2620.45 

Nb  II 

7506  - 45656 

8.4 

0.87 

-0.06 

2632.52 

Nb  ii 

8320  - 46296 

12. 

1.3 

0.10 

2637.98 

Nb  n 

10604  - 48501 

7.4 

0.77 

-0.1 1 

2641.06 

Nb  II 

10919  - 48771 

6.2 

0.65 

-0.18 

2642.24 

Nb  II 

9510  - 47345 

34. 

3.6 

0.55 

2646.26 

Nb  n 

438  - 38216 

4.2 

0.44 

-0.36 

2651.12 

Nb  ii 

10919  - 48627 

20. 

2.1 

0.32 

2656.08 

Nb  ii 

159  - 37797 

3.6 

0.38 

-0.42 

2658.88 

Nb  ii 

8320  - 45919 

3.1 

0.33 

-0.49 

2660.04 

Nb  ii 

10919  - 48501 

5.9 

0.63 

-0.20 

2663.56 

Nb  ii 

9813  - 47345 

4.6 

0.49 

-0.31 

2665.25 

Nb  ii 

10247  - 47756 

20. 

2.2 

0.33 

2666.59 

Nb  ii 

801  - 38291 

1.5 

0.16 

-0.79 

2667.15 

Nb  II 

8320  - 45802 

4.5 

0.48 

-0.32 

2667.30 

Nb  ii 

0 - 37480 

1.2 

0.13 

-0.89 

2667.76 

Nb  ii 

10604  - 48078 

18. 

1.9 

0.28 

2671.93 

Nb  ii 

801  - 38216 

5.3 

0.56 

-0.25 

2673.57 

Nb  n 

15396  - 52788 

93. 

9.9 

1.00 

2675.94 

Nb  ii 

438  - 37797 

2.3 

0.25 

-0.60 

2677.66 

Nb  II 

10919  - 48253 

5.7 

0.61 

-0.21 

2678.66 

Nb  II 

159  - 37480 

0.72 

0.077 

-1.11 

2680.06 

Nb  II 

8320  - 45622 

5.0 

0.54 

-0.27 

2686.39 

Nb  ii 

18508  - 55722 

43. 

4.7 

0.67 

2691.77 

Nb  II 

159  - 37298 

1.6 

0.18 

-0.75 

2697.06 

Nb  ii 

1225  - 38291 

14. 

1.5 

0.17 

2698.86 

Nb  II 

438  - 37480 

3.5 

0.38 

-0.42 

2700.15 

Nb  il 

7901  - 44925 

3.5 

0.39 

-0.41 

2700.56 

Nb  ii 

3542  - 40561 

0.52 

0.056 

-1.25 

2702.20 

Nb  II 

801  - 37797 

3.8 

0.41 

-0.38 

2702.52 

Nb  II 

1225  - 38216 

2.0 

0.21 

-0.67 

2704.26 

Nb  II 

13480  - 50447 

13. 

1.4 

0.16 

2706.40 

Nb  ii 

438  - 37377 

0.98 

0.1 1 

-0.97 

2707.83 

Nb  ii 

9510  - 46429 

4.6 

0.51 

-0.29 

2715.34 

Nb  II 

16219  - 53036 

13. 

1.4 

0.16 

2715.88 

Nb  ii 

13055  - 49864 

12. 

1.3 

0.12 

2716.31 

Nb  ii 

159  - 36963 

0.56 

0.062 

-1.20 

2716.62 

Nb  ii 

1225  - 38024 

5.9 

0.66 

-0.18 

2717.63 

Nb  II 

9510  - 46296 

3.6 

0.40 

-0.40 

2720.26 

Nb  II 

3030  - 39780 

0.56 

0.062 

-1.21 

2721.63 

Nb  ii 

0 - 36732 

0.35 

0.039 

-1.41 

2721.98 

Nb  ii 

801  - 37528' 

5.2 

0.57 

-0.24 

2723.66 

Nb  ii 

13055  - 49759 

9.8 

1.1 

0.04 

2727.43 

Nb  ii 

13119  - 49772 

7.8 

0.88 

-0.06 

2730.32 

Nb  II 

13119  - 49733 

16. 

1.7 

0.24 

2733.26 

Nb  ii 

801  - 37377 

3.3 

0.37 

-0.44 

2733.46 

Nb  ii 

159  - 36732 

0.71 

0.080 

-1.10 

2734.35 

Nb  ii 

7506  - 44067 

1.4 

0.16 

-0.80 

2737.09 

Nb  ii 

438  - 36963 

1.0 

0.1  1 

-0.94 
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Wavelength  Spectrum  Energy  Levels 
A K 


2740.18 

Nb  it 

9813 

- 

46296 

2744.96 

Nb  it 

10653 

- 

47073 

2745.30 

Nb  it 

4146 

- 

40561 

2745.73 

Nb  n 

9510 

- 

45919 

2753.14 

Nb  ll 

15396 

— 

51707 

2754.52 

Nb  u 

438 

— 

36732 

2757.26 

Nb  ii 

12263 

- 

48520 

2758.78 

Nb  ii 

10836 

- 

47073 

2764.56 

Nb  u 

801 

- 

36963 

2765.28 

Nb  ii 

1225 

— 

37377 

2765.93 

Nb  li 

7506 

— 

43649 

2768.13 

Nb  n 

438 

- 

36553 

2769.57 

Nb  ll 

10247 

- 

46343 

2771.40 

Nb  n 

21073 

— 

57145 

2771.65 

Nb  ii 

13690 

— 

49759 

2780.24 

Nb  ii 

4146 

— 

40104 

2790.57 

Nb  ii 

10604 

- 

46429 

2791.74 

Nb  ii 

9813 

- 

45622 

2793.05 

Nb  n 

3542 

- 

39335 

2795.14 

Nb  ii 

13480 

— 

49246 

2797.69 

Nb  ii 

1 1340 

— 

47073 

2798.91 

Nb  ii 

7901 

- 

43618 

2803.81 

Nb  u 

3030 

- 

38685 

2809.17 

Nb  ii 

2629 

- 

38216 

2810.81 

Nb  ii 

8320 

— 

43887 

2816.68 

Nb  ii 

13666 

— 

49158 

2820.80 

Nb  ii 

2357 

- 

37797 

2825.86 

Nb  ii 

10919 

- 

46296 

2827.08 

Nb  ll 

159 

- 

35521 

2829.75 

Nb  u 

1225 

— 

36553 

2835.12 

Nb  u 

3030 

— 

38291 

2841.15 

Nb  n 

3030 

- 

38216 

2842.65 

Nb  ii 

2629 

- 

37797 

2843.64 

Nb  ii 

10186 

— 

45342 

2844.44 

Nb  ii 

14626 

— 

49772 

2845.80 

Nb  u 

9510 

— 

44639 

2846.28 

Nb  ii 

2357 

- 

37480 

2847.24 

Nb  ii 

14661 

- 

49772 

2848.30 

Nb  ll 

14661 

- 

49759 

2849.56 

Nb  n 

438 

— 

35521 

2859.04 

Nb  n 

10836 

— 

45802 

2861.09 

Nb  ii 

2357 

— 

37298 

2865.61 

Nb  ii 

0 

— 

34886 

2868.52 

Nb  ii 

2629 

- 

37480 

2875.39 

Nb  ii 

3030 

— 

37797 

2876.95 

Nb  ii 

3542 

— 

38291 

2877.03 

Nb  ii 

2629 

— 

37377 

2878.74 

Nb  ii 

159 

- 

34886 

2879.36 

Nb  ii 

801 

- 

35521 

2880.72 

Nb  ii 

10919 

- 

45622 

gA 

1 08/sec 

gf 

Log  gf 

12. 

1.3 

0.12 

4.4 

0.50 

-0.30 

1.6 

0.18 

-0.75 

7.9 

0.90 

-0.05 

30. 

3.4 

0.53 

0.60 

0.068 

-1.17 

14. 

1.6 

0.20 

4.4 

0.51 

-0.29 

0.51 

0.059 

-1.23 

0.72 

0.082 

-1.08 

2.1 

0.24 

-0.62 

2.0 

0.24 

-0.63 

2.3 

0.27 

-0.57 

50. 

5.8 

0.76 

6.0 

0.69 

-0.16 

6.2 

0.72 

-0.14 

3.8 

0.45 

-0.35 

8.9 

1.0 

0.02 

2.1 

0.25 

-0.60 

7.3 

0.85 

-0.07 

10. 

1.2 

0.08 

3.0 

0.35 

-0.46 

0.95 

0.1 1 

-0.95 

0.37 

0.044 

-1.36 

5.0 

0.60 

-0.22 

7.2 

0.86 

-0.07 

0.49 

0.059 

-1.23 

3.3 

0.39 

-0.41 

1.2 

0.15 

-0.84 

0.35 

0.042 

-1.38 

1.3 

0.16 

-0.79 

3.5 

0.43  • 

-0.37 

3.5 

0.42 

-0.37 

2:8 

0.34 

-0.47 

8.2 

0.99 

-0.00 

4.6 

0.56 

-0.25 

1.8 

0.22 

-0.65 

7.2 

0.87 

-0.06 

20. 

2.5 

0.40 

0.48 

0.059 

-1.23 

4.8 

0.59 

-0.23 

2.6 

0.32 

-0.49 

0.55 

0.068 

-1.17 

5.7 

0.71 

-0.15 

10. 

1.2 

0.10 

3.9 

0.48 

-0.32 

6.0 

0.74 

-0.13 

0.37 

0.046 

-1.34 

0.31 

0.039 

-1.41 

11. 

1.4 

0.15 
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Wavelength  Spectrum 
A 


Energy  Levels 
K 


gA 

108/sec 


gf 


2883.18 

Nb  II 

3542  - 

2887.69 

Nb  II 

14626  - 

2888.83 

Nb  II 

2357  - 

2894.42 

Nb  II 

10836  - 

2897.81 

Nb  II 

3030  - 

2899.24 

Nb  II 

3542  - 

2908.24 

Nb  II 

2357  - 

2908.88 

Nb  II 

14791  - 

2910.59 

Nb  II 

3030  - 

2911.74 

Nb  II 

2629  - 

2917.05 

Nb  II 

10653  - 

2927.81 

Nb  II 

4146  - 

2931.47 

Nb  ii 

'2629  - 

2932.66 

Nb  II 

10836  - 

2935.29 

Nb  ii 

9510  - 

2937.33 

Nb  II 

10604  - 

2941.54 

Nb  II 

3542  - 

2945.88 

Nb  ii 

10836  - 

2946.12 

Nb  II 

3030  - 

2946.90 

Nb  II 

2629  - 

2950.88 

Nb  ii 

4146  - 

2954.02 

Nb  II 

14678  - 

2954.53 

Nb  ii 

14791  - 

2956.89 

Nb  ii 

7901  - 

2970.40 

Nb  ii 

12263  - 

2972.57 

Nb  ii 

11340  - 

2974.10 

Nb  ii 

10919  - 

2977.68 

Nb  ii 

10653  - 

2978.94 

Nb  ii 

17292  - 

2979.88 

Nb  II 

21473  - 

2980.72 

Nb  ii 

12263  - 

2982.11 

Nb  II 

3030  - 

2985.05 

Nb  ii 

13055  - 

2990.26 

Nb  II 

11340  - 

2991.95 

Nb  ii 

10653  - 

2994.73 

Nb  ii 

4146  - 

3002.21 

Nb  ii 

11340  - 

3005.77 

Nb  ii 

17292  - 

3010.38 

Nb  II 

15949  - 

3010.69 

Nb  ii 

17292  - 

3022.74 

Nb  ii 

17425  - 

3024.74 

Nb  II 

10836  - 

3028.44 

Nb  II 

3542  - 

3029.74 

Nb  ii 

12806  - 

3032.77 

Nb  II 

10604  - 

3039.41 

Nb  II 

2629  - 

3039.82 

Nb  II 

11340  - 

3044.76 

Nb  ii 

13666  - 

3055.52 

Nb  ii 

16053  - 

3063.79 

Nb  ii 

13666  - 

38216 

8.1 

1.0 

49246 

6.6 

0.82 

36963 

2.8 

0.35 

45375 

4.3 

0.54 

37528 

5.5 

0.69 

38024 

5.4 

0.68 

36732 

4.4 

0.56 

49158 

22. 

2.8 

37377 

7.6 

0.96 

36963 

4.7 

0.60 

44925 

6.4 

0.81 

38291 

17. 

2.1 

36732 

1.0 

0.13 

44925 

3.2 

0.41 

43568 

1.7 

0.23 

44639 

3.0 

0.38 

37528 

10. 

1.3 

44771 

9.8 

1.3 

36963 

1.2 

0.15 

36553 

0.97 

0.13 

38024 

16. 

2.0 

48520 

5.0 

0.65 

48627 

10. 

1.3 

41710 

1.6 

0.20 

45919 

4.3 

0.57 

44971 

39. 

5.2 

44532 

28. 

3.7 

44227 

17. 

2.3 

50852 

23. 

3.1 

55021 

36. 

4.8 

45802 

12. 

1.6 

36553 

1.8 

0.25 

46545 

8.4 

1.1 

44771 

31. 

4.2 

44067 

6.1 

0.83 

37528 

5.7 

0.76 

44639 

6.0 

0.82 

50552 

20. 

2.7 

49158 

9.6 

1.3 

50498 

12. 

1.7, 

50498 

20. 

2.7 

43887 

8.4 

1.1 

36553 

2.6 

0.36 

45802 

3.4 

0.47 

43568 

16. 

2.2 

35521 

0.19 

0.026 

44227 

2.7 

0.38 

46500 

13. 

1.8 

48771 

22. 

3.0 

46296 

9.1 

1.3 

Log  gf 


0.00 

-0.08 

-0.46 

-0.27 

-0.16 

-0.17 

-0.25 

0.45 

-0.02 

-0.22 

-0.09 

0.33 

-0.88 

-0.38 

-0.65 

-0.42 
0.13 
0.1 1 
-0.82 
-0.90 

0.31 

-0.19 

0.12 

-0.69 

-0.25 

0.72 

0.57 

0.36 

0.49 

0.68 

0.19 

-0.61 

0.05 

0.62 

-0.08 

-0.12 

-0.09 

0.43 

0.12 

0.22 

0.43 

0.06 

-0.44 

-0.33 

0.35 

-1.59 
-0.42 
0.25 
0.48 
0.1  I 
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Wavelength  Spectrum  Energy  Levels 
A K 


3064.53 

Nb  ii 

10247 

- 

42869 

3065.26 

Nb  ii 

10836 

- 

43450 

3066.10 

Nb  ii 

13690 

- 

46296 

3069.68 

Nb  ll 

13055 

- 

45622 

3070.90 

Nb  ii 

14791 

— 

47345 

3071.18 

Nb  ii 

15949 

— 

48501 

3071.56 

Nb  ii 

1 1 340 

- 

43887 

3072.51 

Nb  ll 

13119 

- 

45656 

3073.24 

Nb  ii 

2357 

- 

34886 

3076.87 

Nb  ll 

3030 

— 

35521 

3080.35 

Nb  ll 

10836 

— 

43290 

3087.86 

Nb  ll 

12263 

- 

44639 

3094. 1 8 

Nb  ii 

4146 

— 

36455 

3099.19 

Nb  n 

2629 

- 

34886 

3127.53 

Nb  ll 

17425 

— 

49390 

3129.64 

Nb  n 

10653 

— 

42597 

3130.79 

Nb  ll 

3542 

- 

35474 

3140.50 

Nb  ii 

12806 

- 

44639 

3145.40 

Nb  il 

8320 

- 

40 1 04 

3152.16 

Nb  ii 

21073 

— 

52788 

3163.40 

Nb  ll 

3030 

— 

34632 

3173.20 

Nb  ii 

14791 

- 

46296 

3175.78 

Nb  ll 

10653 

- 

42133 

3180.29 

Nb  ii 

7901 

- 

39335 

3181.40 

Nb  ii 

7261 

— 

38685 

3184.22 

Nb  ll 

15949 

— 

47345 

3189.28 

Nb  ll 

17425 

- 

48771 

3191.10 

Nb  ii 

4146 

- 

35474 

3191.43 

Nb  ii 

17292 

- 

48617 

3194.98 

Nb  ii 

2629 

— 

33919 

3203.35 

Nb  ii 

17292 

— 

48501 

3206.34 

Nb  H 

7506 

- 

38685 

3215.60 

Nb  ii 

3542 

- 

34632 

3223.32 

Nb  ll 

8320 

- 

39335 

3225.48 

Nb  ii 

2357 

— 

33351 

3229.56 

Nb  ii 

7261 

— 

38216 

3236.40 

Nb  ii 

3030 

- 

33919 

3247.47 

Nb  ii 

7901 

- 

38685 

3248.94 

Nb  n 

6192 

- 

36963 

3254.07 

Nb  ii 

2629 

— 

33351 

3260.56 

Nb  ii 

17470 

— 

48130 

3263.37 

Nb  ii 

21073 

— 

51707 

3272 

Nb  ll 

14791 

- 

45342 

3283.46 

Nb  ll 

16053 

— 

46500 

3291.06 

Nb  ll 

3542 

— 

33919 

3292.02 

Nb  ll 

15551 

— 

45919 

3294.36 

Nb  ll 

15949 

- 

46296 

3319.58 

Nb  ll 

7261 

- 

37377 

3320.81 

Nb  ll 

15551 

- 

45656 

3341.60 

Nb  ll 

10186 

— 

40104 

gA 

1 08/sec 

gf 

Log  gf 

9.7 

1.4 

0.14 

4.0 

0.56 

-0.25 

4.0 

0.57 

-0.24 

11. 

1.5 

0.18 

16. 

2 2 

0.35 

6.9 

0.97 

-0.01 

6.5 

0.92 

-0.04 

6.6 

0.93 

-0.03 

0.47 

0.067 

-1.17 

2.3 

0.32 

-0.49 

5.5 

0.78 

-0.1  1 

5.6 

0.80 

-0.10 

14. 

2.0 

0.29 

0.68 

0.098 

-1.01 

67. 

9.8 

0.99 

1.4 

0.21 

-0.68 

8.5 

1.3 

0.10 

5.7 

0.84 

-0.07 

8.1 

1.2 

0.08 

29. 

4.3 

0.64 

5.3 

0.80 

-0.10 

9.4 

1.4 

0.15 

5.7 

0.86 

-0.07 

6.6 

1.0 

0.00 

0.96 

0.14 

-0.84 

12. 

1.9 

0.27 

17. 

2.6 

0.41 

1.7 

0.27 

-0.57 

33. 

5.0 

0.70 

3.8 

0.57 

-0.24 

25. 

3.9 

0.59 

4.3 

0.67 

-0.18 

1.8 

0.27 

-0.56 

1.3 

0.20 

-0.69 

2.6 

0.40 

-0.40 

1.8 

0.28 

-0.55 

1.5 

0.24 

-0.62 

2.9 

0.46 

-0.33 

1.1 

0.17 

-0.78 

1.0 

0.16 

-0.79 

47. 

7.5 

0.88 

62. 

9.8 

0.99 

7.2 

1.2 

0.06 

27. 

4.4 

0.65 

0.32 

0.052 

-1.28 

18. 

2.9 

0.47 

11. 

1.8 

0.25 

1.2 

0.20 

-0.70 

4.5 

0.74 

-0.13 

2.8 

0.47 

-0.33 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3343.96 

Nb  II 

8320 

— 

38216 

1.1 

0.18  . 

-0.73 

3365.58 

Nb  II 

8320 

- 

38024 

1.6 

0.27 

-0.57 

3369.16 

Nb  II 

15949 

- 

45622 

13. 

2.3 

0.36 

3372.56 

Nb  II 

10919 

- 

40561 

1.7 

0.29 

-0.53 

3374.25 

Nb  II 

7901 

— 

37528 

0.46 

0.078 

-1.11 

3386.24 

Nb  II 

9813 

— 

39335 

3.1 

0.53 

-0.28 

3394.98 

Nb  ii 

12263 

- 

41710 

1.5 

0.26 

-0.59 

3399.71 

Nb  II 

14661 

— 

44067 

5.8 

1.0 

0.00 

3408.68 

Nb  II 

6192 

- 

35521 

1.5 

0.26 

-0.59 

3409.19 

Nb  II 

5562 

— 

34886 

0.96 

0.17 

-0.77 

3412.94 

Nb  II 

7261 

— 

36553 

2.0 

0.34 

-0.46 

3420.63 

Nb  II 

7506 

- 

36732 

0.81 

0.14 

-0.85 

3425.42 

Nb  II 

10919 

- 

40104 

5.4 

0.95 

-0.02 

3426.57 

Nb  II 

10604 

- 

39780 

4.9 

0.86 

-0.06 

3432.70 

Nb  II 

16219 

— 

45342 

19. 

3.3 

0.52 

3436.96 

Nb  II 

15551 

— 

44639 

7.6 

1.3 

0.13 

3439.92 

Nb  II 

7901 

- 

36963 

0.87 

0.16 

-0.81 

3440.59 

Nb  II 

8320 

- 

37377 

2.0 

0.35 

-0.46 

3452.35 

Nb  ii 

14661 

- 

43618 

5.7 

1.0 

0.01 

3479.56 

Nb  ii 

10604 

— 

39335 

3.8 

0.68 

-0.17 

3484.05 

Nb  II 

6192 

_ 

34886 

0.54 

0.098 

-1.01 

3489.09 

Nb  II 

7901 

- 

36553 

0.65 

0.12 

-0.93 

3510.26 

Nb  ii 

16053 

- 

44532 

16. 

3.0 

0.48 

3515.42 

Nb  II 

10247 

- 

38685 

3.2 

0.59 

-0.23 

3517.67 

Nb  II 

16219 

— 

44639 

17. 

3.2 

0.50 

3540.96 

Nb  II 

8320 

— 

36553 

2.2 

0.41 

-0.39 

3568.51 

Nb  II 

7506 

- 

35521 

0.33 

0.063 

-1.20 

3619.51 

Nb  ii 

7901 

- 

35521 

2.0 

0.39 

-0.40 

3619.73 

Nb  ii 

15949 

- 

43568 

3.2 

0.64 

-0.20 

3633.31 

Nb  II 

16053 

— 

43568 

5.9 

1.2 

0.07 

3651.19 

Nb  II 

7506 

_ 

34886 

2.3 

0.45 

-0.35 

3659.61 

Nb  ii 

15551 

- 

42869 

11. 

2.2 

0.33 

3687.97 

Nb  II 

17425 

— 

44532 

8.6 

1.8 

0.25 

3688.18 

Nb  ii 

10919 

- 

38024 

1.0 

0.21 

-0.68 

3695.90 

Nb  ii 

14661 

— 

41710 

3.3 

0.67 

-0.18 

3709.25 

Nb  ii 

11340 

— 

38291 

2.5 

0.51 

-0.29 

3720.46 

Nb  ii 

13690 

- 

40561 

2.1 

0.44 

—0.35 

3740.73 

Nb  II 

13055 

- 

39780 

13. 

2.8 

0.45 

3781.38 

Nb  ii 

13666 

— 

40104 

2.3 

0.50 

-0.30 

3818.86 

Nb  ii 

12806 

— 

38984 

3.4 

0.75 

-0.12 

3828.24 

Nb  ii 

13666 

— 

39780 

0.68 

0.15 

-0.82 

3831.84 

Nb  II 

13690 

— 

39780 

3.5 

0.78 

-0.1 1 

3865.02 

Nb  II 

13119 

- 

38984 

1.1 

0.25 

-0.61 

3879.35 

Nb  II 

14791 

— 

40561 

1.7 

0.39 

-0.41 

3898.28 

Nb  II 

13690 

— 

39335 

1.9 

0.44 

-0.36 

3919.72 

Nb  ii 

13480 

— 

38984 

0.56 

0.13 

-0.89 

3952.37 

Nb  II 

13690 

— 

38984 

1.1 

0.26 

-0.58 

4000.60 

Nb  ii 

14791 

- 

39780 

0.82 

0.20 

-0.71 

4072.07 

Nb  II 

13666 

- 

38216 

0.54 

0.13 

-0.88 

4119.28 

Nb  II 

21073 

- 

45342 

9.1 

2.3 

0.36 

252 


Wavelength 

A 

Spectrum 

Energv  Levels 
K 

gA 

108/sec 

gf 

Log  gf 

4156.68 

Nb  ll 

16053  - 40104 

0.81 

0.21 

-0.68 

4367.97 

Nb  ll 

13666  - 36553 

0.36 

0.10 

-0.99 

4492.96 

Nb  u 

21040  - 43290 

1.2 

0.37 

-0.43 

4527.65 

Nb  ll 

12806  - 34886 

0.15 

0.045 

-1.35 

4579.45 

Nb  n 

13690  - 35521 

0. 1 8 

0.055 

-1.26 

4789.96 

Nb  n 

19690  - 40561 

1.5 

0.53 

-0.28 

253 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

4301.22 

Nd  I 

2367  - 25609 

0.77 

0.21 

-0.67 

4343.50 

Nd  i 

0 - 23016 

0.37 

0.11 

-0.98 

4444.99 

Nd  i 

0 - 22491 

0.29 

0.085 

-1.07 

4475.84 

Nd  i 

2367  - 24703 

0.28 

0.083 

-1.08 

4480.97 

Nd  i 

1128  - 23438 

0.86 

0.26 

-0.58 

4481.90 

Nd  I 

1128  - 23434 

0.43 

0.13 

-0.89 

4527.25 

Nd  I 

5049  - 27131 

2.2 

0.67 

-0.18 

4542.06 

Nd  i 

0 - 22010 

0.37 

0.1 1 

-0.95 

4548.24 

Nd  i 

3682  - 25662 

1.0 

0.32 

-0.50 

4559.67 

Nd  i 

2367  - 24292 

1.4 

0.44 

-0.36 

4603.82 

Nd  I 

5049  - 26764 

1.7 

0.54 

-0.27 

4609.87 

Nd  i 

1 128  - 22815 

0.56 

0.18 

-0.75 

4621.94 

Nd  I 

2367  - 23996 

2.3 

0.75 

-0.12 

4626.50 

Nd  I 

1 128  - 22737 

0.46 

0.15 

-0.83 

4627.98 

Nd  I 

2367  - 23968 

0.78 

0.25 

-0.60 

4634.24 

Nd  i 

0 - 21572 

2.0 

0.64 

-0.20 

4637.20 

Nd  I 

0 - 21559 

0.23 

0.074 

-1.13 

4639.14 

Nd  I 

1 128  - 22678 

0.45 

0.15 

-0.84 

4654.73 

Nd  I 

1 128  - 22606 

1.1 

0.35 

-0.46 

4671.10 

Nd  I 

1128  - 22530 

0.35 

0.1 1 

-0.94 

4673.97 

Nd  i 

2367  - 23756 

0.25 

0.081 

-1.09 

4675.52 

Nd  I 

3682  - 25064 

0.89 

0.29 

-0.53 

4683.45 

Nd  I 

0 - 21346 

1.6 

0.54 

-0.27 

4684.04 

Nd  I 

1128  - 22471 

0.77 

0.25 

-0.59 

4690.35 

Nd  i 

0 - 21314 

0.56 

0.18 

-0.73 

4696.44 

Nd  i 

3682  - 24968 

2.8 

0.92 

-0.04 

4706.96 

Nd  I 

1 128  - 22367 

1.0 

0.33 

-0.48 

4731.77 

Nd  i 

1128  - 22256 

0.98 

0.33 

-0.48 

4749.75 

Nd  I 

3682  - 24730 

0.99 

0.33 

-0.48 

4755.85 

Nd  I 

3682  - 24703 

0.66 

0.22 

-0.65 

4760.45 

Nd  I 

1128  - 22129 

0.14 

0.049 

-1.31 

4787.40 

Nd  i 

1 128  - 22010 

0.14 

0.048 

-1.32 

4806.62 

Nd  i 

1 128  - 21927 

0.26 

0.092 

-1.04 

4835.66 

Nd  i 

2367  - 23040 

0.26 

0.091 

-1.04 

4853.33 

Nd  i 

1 128  - 21727 

0.51 

0.18 

-0.75 

4855.31' 

Nd  I 

1 128  - 21718 

0.22 

0.076 

-1.12 

4866.74 

Nd  i 

0 - 20542 

0.83 

0.29 

-0.53 

4869.27 

Nd  i 

3682  - 24213 

0.58 

0.21 

-0.68 

4893.23 

Nd  i 

1128  - 21559 

0.28 

0.100 

-1.00 

4896.93 

Nd  i 

1 128  - 21543 

1.7 

0.60 

-0.22 

4907.26 

Nd  I 

2367  - 22739 

0.24 

0.088 

-1.06 

4907.78 

Nd  I 

2367  - 22737 

0.24 

0.088 

-1.06 

4910.05 

Nd  i 

0 - 20361 

0.25 

0.090 

-1.05 

4921.14 

Nd  I 

3682  - 23996 

0.42 

0.15 

-0.82 

4924.53 

Nd  i 

0 - 20301 

2.0 

0.71 

-0.15 

4952.46 

Nd  i 

1128  - 21314 

0.39 

0.14 

-0.84 

4954.78 

Nd  I 

0 - 20177 

1.5 

0.56 

-0.25 

5029.45 

Nd  i 

1128  - 21005 

0.61 

0.23 

-0.64 

5040.20 

Nd  i 

1 128  - 20963 

0.36 

0.14 

-0.86 

5056.89 

Nd  I 

0 - 19770 

0.43 

0.17 

— 0. 78 

254 


Wavelength  Spectrum 
A 

Energy  Levels 
k 

gA 

l()8/sec 

gf 

Log  gf 

5071.87 

Nd  i 

1 128 

— 

20839 

0.41 

0.16 

-0.80 

5073.87 

Nd  i 

3682 

- 

23385 

0.48 

0. 1 9 

-0.73 

5178.75 

Nd  i 

1 128 

- 

20432 

0.11 

0.043 

-1.37 

5195.60 

Nd  i 

2367 

- 

2 1 608 

0.45 

0.18 

-0.74 

5198.07 

Nd  l 

1 128 

— 

20361 

0.32 

0.13 

-0.89 

5204.38 

Nd  i 

0 

— 

1 9209 

0.27 

0.1  1 

-0.97 

5213.23 

Nd  i 

2367 

- 

21543 

1.3 

0.51 

-0.29 

5300.58 

Nd  i 

1 128 

- 

19989 

0.14 

0.061 

-1.21 

5334.33 

Nd  i 

0 

- 

18741 

0.10 

0.044 

-1.36 

5349.58 

Nd  l 

1 128 

— 

19816 

0.19 

0.080 

-1.10 

541 1.93 

Nd  i 

2367 

— 

20839 

0. 1 3 

0.055 

-1.26 

5501.47 

Nd  i 

0 

- 

18172 

0.12 

0.055 

-1.26 

5529.07 

Nd  i 

1128 

- 

19209 

0.08  1 

0.037 

-1.43 

5533.82 

Nd  i 

2367 

- 

20432 

0.57 

0.26 

-0.58 

5561.17 

Nd  i 

0 

— 

17977 

0.17 

0.080 

-1.10 

5576.70 

Nd  i 

3682 

— 

21608 

0.24 

0.1  1 

-0.95 

5620.54 

Nd  i 

0 

- 

17787 

0.67 

0.32 

-0.50 

5675.97 

Nd  i 

1 128 

- 

18741 

0.55 

0.26 

-0.58 

5764.23 

Nd  i 

3682 

- 

21025 

0.084 

0.042 

-1.38 

5784.96 

Nd  i 

2367 

— 

19648 

0.24 

0.12 

-0.92 

5820.37 

Nd  i 

1 128 

— 

18304 

0.099 

0.050 

-1.30 

5826.74 

Nd  i 

3682 

- 

20839 

0.24 

0.12 

-0.92 

6149.28 

Nd  l 

0 

- 

16258 

0.054 

0.03  1 

-1.51 

6226.50 

Nd  l 

2367 

- 

18423 

0.1 1 

0.064 

-1.20 

6310.49 

Nd  I 

2367 

— 

18209 

0.21 

0.12 

-0.90 

6385.20 

Nd  i 

1 128 

— 

16785 

0.16 

0.099 

-1.01 

6485.69 

Nd  i 

0 

- 

15414 

0.052 

0.033 

-1.48 

6630.14 

Nd  l 

0 

- 

15078 

0.057 

0.037 

-1.43 

6670.37 

Nd  I 

2367 

- 

17354 

0.047 

0.03 1 

-1.50 

8043.33 

Nd  i 

1 128 

- 

13557 

0.012 

0.012 

-1.93 

255 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3282.78 

Nd  ii 

0 

- 30453 

0.066 

0.011 

-1.97 

3328.28 

Nd  II 

0 

- 30037 

0.48 

0.079 

-1.10 

3334.48 

Nd  II 

1470 

- 31451 

0.51 

0.084 

-1.07 

3339.07 

Nd  ii 

513 

- 30453 

0.38 

0.064 

-1.19 

3354.60 

Nd  II 

1650 

- 31451 

0.15 

0.025 

-1.60 

3470.86 

Nd  ii 

1650 

- 30453 

0.16 

0.030 

-1.53 

3522.05 

Nd  ii 

3067 

- 31451 

0.22 

0.041 

-1.39 

3615.82 

Nd  ii 

1650 

- 29298 

0.39 

0.076 

-1.12 

3752.67 

Nd  II 

0 

- 26640 

0.19 

0.040 

-1.40 

3769.65 

Nd  II 

1650 

- 28170 

0.40 

0.085 

-1.07 

3780.40 

Nd  ii 

3802 

- 30247 

0.82 

0.18 

-0.76 

3807.23 

Nd  II 

513 

- 26772 

0.25 

0.055 

-1.26 

3811.06 

Nd  II 

3067 

- 29298 

0.26 

0.056 

-1.25 

3811.77 

Nd  II 

0 

- 26227 

0.12 

0.027 

-1.57 

3826.42 

Nd  II 

513 

- 26640 

0.62 

0.14 

-0.87 

3838.98 

Nd  II 

0 

- 26041 

0.74 

0.16 

-0.78 

3848.24 

Nd  II 

1470 

- 27449 

1.1 

0.25 

-0.61 

3863.33 

Nd  II 

0 

- 25877 

1.6 

0.35 

-0.45 

3869.07 

Nd  II 

1470 

- 27309 

0.54 

0.12 

-0.92 

3880.78 

Nd  II 

513 

- 26274 

0.56 

0.13 

-0.90 

3887.87 

Nd  II 

513 

- 26227 

0.25 

0.058 

-1.24 

3894.63 

Nd  II 

513 

- 26182 

0.38 

0.086 

-1.07 

3937.57 

Nd  ii 

0 

- 25389 

0.025 

0.0059 

—2.23 

3941.51 

Nd  II 

513 

- 25877 

0.88 

0.20 

—0^69 

3951.16 

Nd  II 

1470 

- 26772 

1.1 

0.26 

-0.58 

3952.20 

Nd  II 

0 

- 25295 

0.30 

0.070 

-1.16 

3958.00 

Nd  ii 

513 

- 25772 

0.25 

0.059 

-1.23 

3963.12 

Nd  ii 

3802 

- 29027 

1.4 

0.34 

-0.47 

3973.30 

Nd  ii 

5086 

- 30247 

1.6 

0.39 

-0.41 

3973.69 

Nd  ii 

2585 

- 27744 

0.55 

0.13 

-0.89 

3976.85 

Nd  II 

0 

- 25138 

0.26 

0.062 

-1.20 

3979.49 

Nd  ii 

1650 

- 26772 

0.42 

0.099 

-1.00 

3982.36 

Nd  ii 

3067 

- 28170 

o:27 

0.064 

-1.20 

3990.10 

Nd  ii 

3802 

- 28857 

1.5 

0.35 

-0.46 

3991.74 

Nd  ii 

0 

- 25045 

0.35 

0.084 

-1.08 

4000.50 

Nd  ii 

1650 

- 26640 

0.22 

0.053 

-1.28 

4012.25 

Nd  ii 

5086 

- 30002 

5.2 

1.3 

0.10 

4018.81 

Nd  ii 

513 

- 25389 

0.14 

0.035 

-1.46 

4020.87 

Nd  ii 

2585 

- 27449 

0.70 

0.17 

-0.77 

4021.34 

Nd  ii 

2585 

- 27446 

0.70 

0.17 

-0.77 

4024.78 

Nd  II 

513 

- 25352 

0.13 

0.03  1 

-1.51 

4030.47 

Nd  II 

1470 

- 26274 

0.20 

0.049 

-1.31 

4034.01 

Nd  II 

513 

- 25295 

0.025 

0.0062 

-2.21 

4038.12 

Nd  II 

1470 

- 26227 

0.13 

0.032 

-1.49 

4040.80 

Nd  II 

1470 

- 26211 

1.5 

0.36 

-0.44 

4043.59 

Nd  II 

2585 

- 27309 

0.27 

0.066 

-1. 18 

4051.15 

Nd  ii 

3067 

- 27744 

0.64 

0.16 

-0.81 

4059.96 

Nd  ii 

1650 

- 26274 

0.42 

0.10 

-0.98 

4061.09 

Nd  ii 

3802 

- 28419 

4.3 

l.l 

0.03 

4069.28 

Nd  ii 

513 

- 25081 

0.39 

0.097 

-1.01 

256 


Wavelength 

Spectrum 

Energy'  Levels 

gA 

gf 

Log  gf 

A 

K 

1 08/sec 

4075.12 

Nd  ll 

1650 

— 

26182 

0.35 

0.086 

-1.07 

4075.28 

Nd  n 

513 

- 

25045 

0.17 

0.042 

-1.38 

4080.23 

Nd  u 

513 

- 

25014 

0.17 

0.041 

-1.38 

4085.82 

Nd  n 

0 

- 

24468 

0.07 1 

0.018 

-1.75 

4100.24 

Nd  n 

3067 

— 

27449 

0.13 

0.033 

-1.48 

4106.59 

Nd  n 

4512 

— 

28857 

0.21 

0.054 

-1.27 

4109.08 

Nd  ii 

513 

- 

24843 

0.45 

0.12 

0.94 

4109.46 

Nd  li 

2585 

- 

26913 

1.5 

0.39 

-0.41 

41  10.48 

Nd  II 

0 

- 

24321 

0. 1 5 

0.037 

-1.43 

41  13.83 

Nd  ll 

1470 

— 

25772 

0. 1 3 

0.034 

-1.47 

4120.66 

Nd  u 

5986 

— 

30247 

0.13 

0.033 

-1.48 

4123.88 

Nd  u 

3067 

- 

27309 

0.27 

0.070 

-1.15 

4133.36 

Nd  li 

2585 

- 

26772 

0.28 

0.07 1 

-1.15 

4144.56 

Nd  n 

1650 

- 

25772 

0.075 

0.019 

-1.72 

4156.08 

Nd  II 

1470 

— 

25524 

1.3 

0.32 

-0.49 

4173.38 

Nd  ll 

513 

— 

24468 

0.031 

0.0081 

-2.09 

4175.61 

Nd  ll 

5086 

- 

29027 

0.90 

0.24 

-0.63 

4177.32 

Nd  ii 

513 

- 

24445 

0.72 

0.19 

-0.72 

4179.59 

Nd  ii 

1470 

- 

25389 

0.26 

0.067 

-1. 17 

4186.04 

Nd  n 

1470 

— 

25352 

0.053 

0.014 

-1.85 

4199.1 1 

Nd  ll 

513 

— 

2432  1 

0.035 

0.0093 

-2.03 

4205.60 

Nd  ii 

5086 

- 

28857 

0.51 

0.13 

-0.87 

421 1.29 

Nd  n 

1650 

- 

25389 

0.19 

0.051 

-1.30 

4217.28 

Nd  ii 

3067 

- 

26772 

0.070 

0.019 

-1.73 

4220.25 

Nd  ii 

2585 

— 

26274 

0.15 

0.040 

-1.40 

4227.73 

Nd  u 

3802 

— 

27449 

0.32 

0.085 

-1.07 

4228.03 

Nd  ll 

1650 

- 

25295 

0.073 

0.020 

-1.71 

4228.20 

Nd  ii 

3802 

- 

27446 

0.13 

0.036 

-1.44 

4232.38 

Nd  H 

513 

- 

24134 

0.36 

0.097 

-1.02 

4234.19 

Nd  u 

1470 

— 

2508 1 

0.094 

0.025 

-1.60 

4246.88 

Nd  ii 

513 

— 

24053 

0.033 

0.0089 

-2.05 

4247.38 

Nd  ii 

0 

- 

23537 

0.49 

0.13 

-0.88 

4256.24 

Nd  ii 

1650 

- 

25138 

0.026 

0.0070 

-2.16 

4266.71 

Nd  ii 

1650 

- 

25081 

0.13 

0.034 

-1.46 

4270.56 

Nd  ll 

0 

— 

23410 

0.055 

0.015 

-1.82 

4272.79 

Nd  ii 

0 

— 

23397 

0.079 

0.022 

-1.67 

4277.29 

Nd  ii 

1470 

- 

24843 

0.047 

0.013 

-1.89 

4282.57 

Nd  H 

513 

- 

23857 

0.063 

0.017 

-1.76 

4284.52 

Nd  ii 

5086 

— 

28419 

0.68 

0.19 

-0.73 

4303.58 

Nd  ii 

0 

— 

23230 

1.2 

0.34 

-0.47 

4307.78 

Nd  ii 

3067 

— 

26274 

0.1 1 

0.030 

-1.53 

4310.51 

Nd  ii 

1650 

— 

24843 

0.036 

0.0100 

-2.00 

4314.52 

Nd  ii 

0 

- 

23171 

0.10 

0.029 

-1.54 

4325.76 

Nd  li 

3802 

- 

26913 

0.70 

0.20 

-0.71 

4338.70 

Nd  ii 

5986 

— 

29027 

0.63 

0.18 

-0.75 

4342.07 

Nd  ii 

513 

— 

23537 

0.033 

0.0094 

-2.03 

4351.29 

Nd  ii 

1470 

- 

24445 

0.22 

0.061 

-1.21 

4358.17 

Nd  ii 

2585 

- 

25524 

0.37 

0.10 

-0.98 

4358.70 

Nd  ii 

4512 

- 

27449 

0.063 

0.018 

-1.75 

4359.25 

Nd  li 

4512 

- 

27446 

0.050 

0.014 

-1.84 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

4368.64 

Nd  II 

513 

- 23397 

0.080 

0.023 

-1.64 

4374.93 

Nd  II 

1470 

- 24321 

0.15 

0.042 

-1.38 

4382.74 

Nd  II 

3067 

- 25877 

0.057 

0.016 

-1.79 

4385.66 

Nd  II 

1650 

- 24445 

0.23 

0.066 

-1.18 

4391.10 

Nd  II 

2585 

- 25352 

0.028 

0.0081 

-2.09 

4400.83 

Nd  II 

513 

- 23230 

0.12 

0.036 

-1.44 

4411.06 

Nd  II 

1470 

- 24134 

0.15 

0.044 

-1.36 

4412.27 

Nd  II 

513 

- 23171 

0.030 

0.0089 

-2.05 

4414.44 

Nd  II 

513 

- 23160 

0.015 

0.0044 

-2.35 

4426.83 

Nd  II 

1470 

- 24053 

0.0098 

0.0029 

-2.54 

4446.39 

Nd  II 

1650 

- 24134 

0.17 

0.051 

-1.29 

4451.57 

Nd  II 

3067 

- 25524 

0.60 

0.18 

-0.75 

4451.99 

Nd  II 

0 

- 22456 

0.038 

0.011 

-1.95 

4456.40 

Nd  II 

5986 

- 28419 

0.30 

0.091 

-1.04 

4462.42 

Nd  II 

1650 

- 24053 

0.049 

0.015 

-1.83 

4462.99 

Nd  II 

4512 

- 26913 

0.49 

0.15 

-0.84 

4465.07 

Nd  II 

0 

- 22390 

0.019 

0.0055 

-2.26 

4465.60 

Nd  II 

1470 

- 23857 

0.033 

0.0098 

-2.01 

4470.97 

Nd  II 

5086 

- 27446 

0.064 

0.019 

-1.71 

4475.57 

Nd  II 

513 

- 22851 

0.0088 

0.0027 

-2.58 

4485.95 

Nd  II 

3067 

- 25352 

0.018 

0.0054 

-2.27 

4501.82 

Nd  II 

1650 

- 23857 

0.11 

0.034 

-1.46 

4506.59 

Nd  II 

513 

- 22697 

0.041 

0.012 

-1.91 

4541.27 

Nd  II 

3067 

- 25081 

0.13 

0.042 

-1.38 

4554.97 

Nd  II 

3067 

- 25014 

0.013 

0.0041 

-2.39 

4556.14 

Nd  II 

513 

- 22456 

0.019 

0.0060 

-2.22 

4556.74 

Nd  II 

1470 

- 23410 

0.021 

0.0066 

-2.18 

4567.61 

Nd  II 

1650 

- 23537 

0.022 

0.0068 

-2.17 

4594.45 

Nd  II 

1650 

- 23410 

0.021 

0.0067 

-2.17 

4597.02 

Nd  II 

1650 

- 23397 

0.051 

0.016 

-1.79 

4607.38 

Nd  II 

4512 

- 26211 

0.023 

0.0075 

-2.13 

4612.47 

Nd  II 

513 

- 22188 

0.0060 

0.0019 

-2.72 

4632.64 

Nd  II 

1650 

- 23230 

0.012 

0.0039 

-2.41 

4680.74 

Nd  II 

513 

- 21871 

0.039 

0.013 

-1.89 

4703.57 

Nd  II 

3067 

- 24321 

0.062 

0.020 

-1.69 

4706.54 

Nd  II 

0 

- 21241 

0.094 

0.031 

-1.50 

4709.71 

Nd  II 

1470 

- 22697 

0.057 

0.019 

-1.72 

4715.59 

Nd  II 

1650 

- 22851 

0.059 

0.020 

-1.70 

4763.62 

Nd  II 

3067 

- 24053 

0.021 

0.0072 

-2.14 

4763.87 

Nd  II 

1470 

- 22456 

0.024 

0.0080 

-2.10 

4797.15 

Nd  II 

4512 

- 25352 

0.077 

0.026 

-1.58 

4799.42 

Nd  II 

0 

- 20830 

0.01 1 

0.0037 

-2.43 

4811.34 

Nd  II 

513 

- 21292 

0.049 

0.017 

-1.77 

48-20.34 

Nd  II 

1650 

- 22390 

0.040 

0.014 

-1.86 

4824.18 

Nd  II 

4512 

- 25235 

0.0089 

0.003  1 

-2.5  1 

4825.48 

Nd  II 

1470 

- 22188 

0.095 

0.033 

-1.48 

4835.98 

Nd  II 

0 

- 20673 

0.012 

0.0043 

-2.36 

4859.02 

Nd  ii 

2585 

- 23160 

0.10 

0.036 

-1.45 

4867.84 

Nd  II 

1650 

- 22188 

0.013 

0.0045 

-2.34 

4876.12 

Nd  II 

4512 

- 25014 

0.014 

0.0050 

-2.30 
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&A 

1 O8/ sec 
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Log  gf 

4902.03 

Nd  ll 

513 

— 

20907 

0.020 

0.0072 

-2.14 

4914.37 

Nd  ll 

3067 

- 

23410 

0.064 

0.023 

-1.64 

4920.68 

Nd  ll 

513 

- 

20830 

0.061 

0.022 

-1.65 

4930.72 

Nd  n 

6637 

- 

26913 

0.037 

0.013 

-1.87 

4942.95 

Nd  ll 

5986 

— 

26211 

0.030 

0.01  1 

-1.96 

4943.90 

Nd  ii 

1 650 

_ 

21871 

0.015 

0.0054 

4958.10 

Nd  ll 

3067 

- 

23230 

0.026 

0.0096 

-2.02 

4959.13 

Nd  ll 

513 

- 

20673 

0.068 

0.025 

-1.60 

4961.39 

Nd  n 

5086 

- 

25235 

0.12 

0.045 

-1.34 

4970.93 

Nd  ii 

2585 

— 

22697 

0.015 

0.0056 

-2.25 

5027.85 

Nd  ii 

4438 

— 

24321 

0.042 

0.016 

-1.80 

5033.52 

Nd  u 

9166 

- 

29027 

0.36 

0.14 

-0.86 

5089.84 

Nd  ii 

1650 

- 

21292 

0.041 

0.016 

-1.79 

5092.80 

Nd  ii 

3067 

- 

22697 

0. 1 5 

0.060 

— 1 

5096.52 

Nd  n 

4438 

— 

24053 

0.039 

0.015 

-1.81 

5102.39 

Nd  ii 

5488 

_ 

2508 1 

0.15 

0.059 

-1.23 

5107.59 

Nd  ii 

6637 

- 

26211 

0.42 

0.16 

-0.79 

5 1 1 9.6 1 

Nd  H 

5488 

- 

25014 

0.030 

0.012 

1.93 

5130.60 

Nd  ll 

1 05  1 7 

- 

30002 

2.3 

0.90 

-0.05 

5143.33 

Nd  ll 

1470 

— 

20907 

0.021 

0.0084 

-2.08 

5165.14 

Nd  ii 

5488 

— 

24843 

0.14 

0.054 

-1.27 

5167.92 

Nd  ii 

4512 

- 

23857 

0.054 

0.022 

-1.66 

5181.17 

Nd  ll 

6932 

- 

26227 

0.15 

0.060 

— 1 22 

5182.60 

Nd  ll 

6005 

- 

25295 

0.1 1 

0.043 

-1.37 

5191 .45 

Nd  ii 

1650 

— 

20907 

0. 1 3 

0.053 

-1.28 

5192.62 

Nd  ii 

9166 

— 

28419 

1.4 

0.56 

-0.25 

5212.37 

Nd  ll 

1650 

- 

20830 

0.079 

0.032 

-1.49 

5225.05 

Nd  ii 

6005 

- 

25138 

0.1  1 

0.045 

-1.35 

5228.43 

Nd  n 

3067 

- 

22188 

0.048 

0.020 

-1.71 

5234.20 

Nd  ii 

4438 

— 

23537 

0.25 

0.10 

-0.99 

5249.59 

Nd  ii 

7869 

— 

26913 

1.0 

0.43 

-0.37 

5250.82 

Nd  ii 

6005 

- 

25045 

0.17 

0.070 

-1.16 

5255.5 1 

Nd  ll 

1650 

- 

20673 

0.090 

0.037 

-1.43 

5273.43 

Nd  ii 

5488 

- 

24445 

0.42 

0.18 

-0.75 

5276.88 

Nd  ll 

6932 

— 

25877 

0.16 

0.065 

-1.19 

5293.17 

Nd  u 

6637 

— 

25524 

0.67 

0.28 

-0.55 

5302.28 

Nd  ii 

11392 

- 

30247 

0.61 

0.26 

-0.59 

5306.47 

Nd  ii 

6932 

- 

25772 

0.1 1 

0.048 

-1.32 

5308.42 

Nd  ii 

10195 

- 

29027 

0.072 

0.030 

-1.52 

5311.46 

Nd  ii 

7950 

— 

26772 

0.30 

0.13 

-0.89 

5319.82 

Nd  ii 

4438 

— 

23230 

0.26 

6.11 

-0.96 

5336.55 

Nd  ii 

4438 

- 

23171 

0.046 

0.020 

-1.71 

5345.71 

Nd  ii 

9043 

- 

27744 

0.15 

0.065 

-1.19 

5356.98 

Nd  ii 

10195 

- 

28857 

0.46 

0.20 

-0.70 

5361.17 

Nd  ii 

4512 

— 

23160 

0.023 

0.0099 

-2.00 

5361.47 

Nd  ll 

5488 

— 

24134 

0.19 

0.084 

-1.08 

5371.94 

Nd  n 

11392 

- 

30002 

0.54 

0.23 

-0.63 

5399.12 

Nd  ll 

7525 

- 

26041 

0.026 

0.01 1 

—1.94 

5416.38 

Nd  ll 

6932 

— 

25389 

0.070 

0.031 

-1.51 

5421.56 

Nd  ll 

6005 

— 

24445 

0.060 

0.027 

-1.58 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

5431.53 

Nd  ii 

9043  - 27449 

0.28 

0.12 

-0.90 

5432.36 

Nd  ii 

9043  - 27446 

0.063 

0.028 

-1.56 

5442.27 

Nd  II 

5488  - 23857 

0.057 

0.025 

-1.60 

5447.56 

Nd  II 

8420  - 26772 

0.052 

0.023 

-1.64 

5455.82 

Nd  II 

7950  - 26274 

0.090 

0.040 

-1.39 

5473.08 

Nd  ii 

9043  - 27309 

0.061 

0.027 

-1.56 

5474.73 

Nd  II 

7950  - 26211 

0.056 

0.025 

-1.60 

5483.12 

Nd  ii 

7950  - 26182 

0.022 

0.0100 

-2.00 

5485.70 

Nd  ii 

10195  - 28419 

0.40 

0.18 

-0.75 

5487.03 

Nd  ii 

8420  - 26640 

0.032 

0.014 

-1.85 

5508.40 

Nd  II 

6932  - 25081 

0.033 

0.015 

-1.83 

5539.26 

Nd  ii 

6005  - 24053 

0.018 

0.0085 

-2.07 

5548.47 

Nd  II 

4438  - 22456 

0.023 

0.011 

-1.96 

5581.60 

Nd  II 

6932  - 24843 

0.027 

0.013 

-1.90 

5594.43 

Nd  ii 

9043  - 26913 

0.36 

0.17 

-0.77 

5603.65 

Nd  ii 

3067  - 20907 

0.0077 

0.0036 

-2.44 

5614.30 

Nd  ii 

8420  - 26227 

0.046 

0.022 

-1.66 

5625.72 

Nd  II 

7525  - 25295 

0.035 

0.017 

-1.78 

5668.87 

Nd  II 

11392  - 29027 

0.20 

0.098 

-1.01 

5688.53 

Nd  ii 

7950  - 25524 

0.23 

0.1 1 

-0.95 

5698.93 

Nd  ii 

12460  - 30002 

0.17 

0.082 

-1.08 

5702.24 

Nd  II 

6005  - 23537 

0.076 

0.037 

-1.43 

5706.21 

Nd  II 

7525  - 25045 

0.075 

0.037 

-1.44 

5708.28 

Nd  ii 

6932  - 24445 

0.13 

0.062 

-1.21 

5718.12 

Nd  ii 

11373  - 28857 

0.22 

0.1 1 

-0.97 

5726.83 

Nd  II 

8420  - 25877 

0.074 

0.037 

-1.44 

5740.86 

Nd  II 

9358  - 26772 

0.1 1 

0.054 

-1.27 

5743.20 

Nd  II 

10337  - 27744 

0.063 

0.031 

-1.51 

5744.14 

Nd  ii 

6005  - 23410 

0.0064 

0.003  1 

-2.50 

5744.77 

Nd  ii 

7950  - 25352 

0.046 

0.023 

-1.64 

5748.15 

Nd  ii 

6005  - 23397 

0.019 

0.0092 

-2.04 

5761.70 

Nd  ii 

8420  - 25772 

0.036 

0.018 

-1.74 

5770.50 

Nd  ii 

8717  - 26041 

0.056 

0.028 

-1.55 

5804.02 

Nd  II 

6005  - 23230 

0.092 

0.046 

-1.33 

5811.57 

Nd  II 

6931  - 24134 

0.059 

0.030 

-1.52 

5825.87 

Nd  ii 

8717  - 25877 

0.086 

0.044 

-1.36 

5842.39 

Nd  II 

10337  - 27449 

0.15 

0.078 

-1.1  I 

5865.06 

Nd  ii 

11373  - 28419 

0.089 

0.046 

-1.34 

5891.53 

Nd  II 

8420  - 25389 

0.038 

0.020 

-1.70 

5900.43 

Nd  ii 

7525  - 24468 

0.018 

0.0096 

-2.02 

5906.65 

Nd  ii 

6932  - 23857 

0.019 

0.0097 

-2.01 

5934.75 

Nd  ii 

6005  - 22851 

0.014 

0.0074 

-2.13 

5989.34 

Nd  ii 

6005  - 22697 

0.016 

0.0085 

-2.07 

6031.27 

Nd  ii 

10337  - 26913 

0.060 

0.033 

-1.49 

6034.24 

Nd  ii 

12460  - 29027 

0.14 

0.074 

-1.13 

6108.41 

Nd  ii 

9674  - 26041 

0.019 

0.01  1 

-1.97 

6170.49 

Nd  II 

9674  - 25877 

0.046 

0.026 

-1.58 

6183.91 

Nd  ii 

9358  - 25524 

0.03  1 

0.018 

-1.75 

6238.50 

Nd  II 

8420  - 24445 

0.019 

0.0 1 1 

-1.95 

6298.42 

Nd  ii 

7525  - 23397 

0.010 

0.0062 

-2.21 
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Energy  Levels 
K 

1 08/sec 

gf 

Log  gf 

6362.09 

Nd  li 

8420 

- 24134 

0.014 

0.0087 

-2.06 

6365.55 

Nd  li 

7525 

- 23230 

0.01  1 

0.0068 

-2.17 

6504.46 

Nd  li 

9675 

- 25045 

0.0086 

0.005*4 

-2.26 

6523.15 

Nd  ii 

7525 

- 22851 

0.0041 

0.0026 

-2.58 

6539.94 

Nd  li 

6005 

— 21292 

0.0047 

0.0030 

-2.53 

6553.07 

Nd  ii 

6932 

- 22188 

0.0060 

0.0039 

-2.41 

6669.65 

Nd  ii 

8420 

- 23410 

0.0099 

0.0066 

-2.18 

6816.02 

Nd  li 

6005 

- 20673 

0.0058 

0.0041 

-2.39 

7261.64 

Nd  il 

8420 

- 22188 

0.0066 

0.0053 

-2.28 

7285.29 

Nd  li 

9675 

- 23397 

0.012 

0.0096 

-2.02 

7288.56 

Nd  ll 

7525 

- 21241 

0.0066 

0.0052 

-2.28 

7513.77 

Nd  ii 

7525 

- 20830 

0.012 

0.0099 

-2.00 

7587.66 

Nd  ii 

9675 

- 22851 

0.0084 

0.0072 

-2.14 

7603.75 

Nd  ll 

7525 

- 20673 

0.0039 

0.0034 

-2.47 

7792.24 

Nd  ii 

9358 

- 22188 

0.007  1 

0.0065 

-2.19 

7796.42 

Nd  ii 

10337 

- 23160 

0.0080 

0.0073 

-2.13 

7825.20 

Nd  ll 

12460 

- 25235 

0.012 

0.01 1 

-1.95 

7982.09 

Nd  li 

8717 

- 21241 

0.012 

0.01  1 

-1.94 

8643.48 

Nd  ll 

9675 

- 21241 

0.0069 

0.0078 

-2.1  1 
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Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2289.98 

Ni  i 

0 

- 43655 

5.0 

0.39 

-0.40 

2300.78 

Ni  i 

205 

- 43655 

2.2 

0.18 

-0.75 

2310.96 

Ni  i 

0 

- 43259 

7.6 

0.60 

-0.22 

2312.34 

Ni  i 

1332 

- 44565 

9.5 

0.76 

-0.12 

2313.98 

Ni  i 

2217 

- 45419 

10. 

0.82 

-0.09 

2317.16 

Ni  i 

1332 

- 44475 

7.8 

0.63 

-0.20 

2320.03 

Ni  i 

0 

- 43090 

1 1. 

0.86 

-0.07 

2321.38 

Ni  i 

2217 

- 45281 

13. 

1.1 

0.04 

2325.79 

Ni  i 

1332 

- 44315 

8.9 

0.72 

-0.14 

2329.96 

Ni  i 

2217 

- 45122 

7.3 

0.59 

-0.23 

2337.49 

Ni  i 

0 

- 42768 

2.0 

0.16 

-0.79 

2337.82 

Ni  i 

1713 

- 44475 

1.1 

0.088 

-1.05 

2345.54 

Ni  i 

0 

- 42621 

5.5 

0.46 

-0.34 

2346.63 

Ni  i 

1332 

- 43933 

1.2 

0.10 

-0.99 

2347.52 

Ni  i 

0 

- 42585 

1.9 

0.16 

-0.80 

2360.63 

Ni  i 

2217 

- 44565 

1.5 

0.12 

-0.91 

2362.06 

Ni  i 

1332 

- 43655 

1.4 

0.12 

-0.92 

2386.58 

Ni  i 

880 

- 42768 

1.8 

0.15 
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-0.09 

7555.60 

Ni  i 

31031 

— 

44263 

3.3 

2.8 

0.45 

7574.05 

Ni  i 

30913 

— 

441 12 

1.3 

1.1 

0.03 

7617.00 

Ni  i 

29481 

- 

42606 

2.4 

2.1 

0.32 

7619.21 

Ni  i 

29669 

— 

42790 

1.0 

0.89 

-0.05 

7714.32 

Ni  i 

15610 

- 

28569 

0.033 

0.030 

-1.53 

7715.58 

Ni  i 

29833 

— 

42790 

0.59 

0.53 

-0.28 

7727.61 

Ni  i 

29669 

— 

42606 

2.1 

1.9 

0.27 

7748.89 

Ni  i 

29888 

- 

42790 

2.2 

2.0 

0.30 

7788.94 

Ni  i 

15734 

— 

28569 

0.022 

0.020 

-1.71 

7797.59 

Ni  i 

31442 

— 

44263 

2.3 

2.1 

0.31 

7917.44 

Ni  i 

30163 

— 

42790 

0.23 

0.21 

-0.67 

8809.42 

Ni  i 

31442 

_ 

42790 

0.25 

0.29 

-0.53 

8862.55 

Ni  i 

32982 

- 

44263 

1.8 

2.1 

0.33 
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Wavelength  Spectrum 
A 


Energy  Levels 
K. 


gA 

10®/sec 


gf  Log  gf 


2316.04 

Ni  ll 

8394  - 

51558 

59. 

4.8 

0.68 

2394.52 

Ni  ti 

13550  - 

55300 

167. 

14. 

1.16 

2416.14 

Ni  ii 

14995  - 

56371 

155. 

14. 

1.13 

2437.89 

Ni  u 

13550  - 

54557 

79. 

7.0 

0.85 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2001.45 

Os  i 

0 - 49947 

2.9 

0.17 

-0.76 

2003.73 

Os  i 

4159  - 54050 

7.4 

0.45 

-0.35 

2018.14 

Os  i 

0 - 49534 

10. 

0.63 

-0.20 

2022.76 

Os  i 

2740  - 52162 

8.4 

0.52 

-0.29 

2028.23 

Os  i 

4159  - 53447 

10.0 

0.62 

-0.21 

2034.44 

Os  i 

0 - 49138 

7.1 

0.44 

-0.36 

2048.28 

Os  i 

2740  - 51546 

5.4 

0.34 

-0.47 

2049.42 

Os  i 

4159  - 52938 

6.6 

0.42 

-0.38 

2061.69 

Os  i 

2740  - 51229 

10. 

0.67 

-0.18 

2076.95 

Os  i 

0 - 48132 

3.8 

0.24 

-0.61 

2079.97 

Os  i 

0 - 48062 

7.5 

0.48 

-0.32 

2082.54 

Os  i 

4159  - 52162 

3.5 

0.23 

-0.65 

2089.03 

Os  i 

0 - 47854 

1.6 

0.10 

-0.98 

2089.21 

Os  i 

2740  - 50589 

2.7 

0.18 

-0.75 

2097.60 

Os  i 

5144  - 52802 

8.6 

0.56 

-0.25 

2100.63 

Os  i 

2740  - 50330 

5.9 

0.39 

-0.41 

2117.66 

Os  i 

2740  - 49947 

2.5 

0.17 

-0.78 

2117.96 

Os  i 

0 - 47200 

3.1 

0.21 

-0.68 

2123.84 

Os  i 

4159  - 51229 

3.1 

0.21 

-0.68 

2137.11 

Os  i 

4159  - 50937 

9.6 

0.66 

-0.18 

2154.59 

Os  i 

2740  - 49138 

4.3 

0.30 

-0.52 

2157.84 

Os  i 

0 - 46328 

1.1 

0.079 

-1.10 

2158.53 

Os  i 

2740  - 49054 

2.1 

0.15 

-0.83 

2166.90 

Os  i 

4159  - 50294 

7.4 

0.52 

-0.28 

2171.65 

Os  i 

2740  - 48773 

4.0 

0.28 

-0.55 

2184.68 

Os  i 

0 - 45759 

0.94 

0.068 

-1.17 

2202.49 

Os  i 

0 - 45389 

0.86 

0.062 

-1.20 

2227.98 

Os  i 

0 - 44870 

0.75 

0.056 

-1.25 

2234.61 

Os  i 

2740  - 47477 

3.1 

0.23 

-0.63 

2252.15 

Os  i 

8743  - 53131 

13. 

0.97 

-0.01 

2255.85 

Os  i 

2740  - 47052 

6.7 

0.51 

-0.29 

2264.60 

Os  i 

4159  - 48303 

7.1 

0.55 

-0.26 

2268.28 

Os  i 

2740  - 46813 

1.3 

0.10 

-0.98 

2270.17 

Os  i 

2740  - 46776 

3.7 

0.28 

-0.55 

2283.67 

Os  i 

4159  - 47935 

4.9 

0.38 

-0.42 

2289.32 

Os  i 

4159  - 47828 

3.5 

0.27 

-0.57 

2297.31 

Os  i 

0 - 43516 

0.79 

0.063 

-1.20 

2324.24 

Os  i 

0 - 4301 1 

1.5 

0.12 

-0.91 

2325.51 

Os  i 

5144  - 48132 

1.6 

0.13 

-0.87 

2326.99 

Os  i 

6093  - 49054 

4.0 

0.32 

-0.49 

2334.56 

Os  i 

2740  - 45562 

1.7 

0.14 

-0.86 

2338.63 

Os  i 

0 - 42747 

1.2 

0.098 

-1.01 

2340.69 

Os  i 

5144  - 47854 

3.1 

0.26 

-0.59 

2343.74 

Os  i 

4159  - 46813 

3.8 

0.31 

-0.50 

2345.75 

Os  i 

4159  - 46776 

2.4 

0.20 

-0.70 

2347.38 

Os  i 

8743  - 51329 

9.5 

0.78 

-0.1  1 

2351.55 

Os  i 

10166  - 52678 

1.7 

0.14 

-0.86 

2351.72 

Os  i 

11378  - 53887 

2.0 

0.16 

-0.79 

2352.99 

Os  i 

8743  - 51229 

8.5 

0.71 

-0.15 

2357.25 

Os  i 

8743  - 51152 

5.9 

0.49 

-0.31 
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Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

k 

108/sec 

2362.41 

Os  i 

0 

— 

42317 

0.97 

0.081 

-1.09 

2362.77 

Os  i 

0 

- 

42310 

2.7 

0.23 

-0.65 

2363.33 

Os  i 

8743 

- 

51043 

5.0 

0.42 

-0.38 

2369.24 

Os  i 

8743 

— 

50937 

8.2 

0.69 

-0.16 

2370.70 

Os  i 

4159 

— 

46328 

5.3 

0.44 

-0.35 

2371.18 

Os  l 

8743 

— 

50903 

14. 

1.2 

0.07 

2374.33 

Os  i 

4159 

- 

46264 

0.91 

0.077 

-1.11 

2374.51 

Os  i 

1 1031 

- 

53131 

3.9 

0.33 

-0.48 

2377.03 

Os  i 

5144 

- 

47200 

39. 

3.3 

0.52 

2377.61 

Os  i 

1 1378 

— 

53424 

12. 

0.99 

-0.00 

2378.14 

Os  i 

5766 

— 

47802 

1.6 

0.13 

-0.88 

2378.74 

Os  i 

12774 

- 

54800 

4.8 

0.41 

-0.39 

2379.39 

Os  i 

5144 

- 

47158 

13. 

1.1 

0.04 

2379.64 

Os  i 

4159 

- 

46170 

2.1 

0.18 

-0.75 

2380.82 

Os  i 

2740 

— 

44730 

0.67 

0.057 

-1.24 

2382.46 

Os  i 

11378 

— 

53338 

8.1 

0.69 

-0.16 

2384.62 

Os  i 

2740 

— 

44663 

1.9 

0.16 

-0.79 

2387.29 

Os  i 

0 

- 

41876 

6.0 

0.52 

-0.29 

2394.29 

Os  i 

1 1378 

- 

53131 

17. 

1.5 

0.16 

2395.39 

Os  i 

2740 

— 

44475 

2.3 

0.20 

-0.70 

2395.88 

Os  i 

0 

— 

41726 

4.0 

0.34 

-€.46 

2396.78 

Os  i 

12774 

— 

54484 

13. 

1.1 

0.06 

2397.61 

Os  i 

1 1378 

- 

53073 

3.4 

0.29 

-0.54 

2398.18 

Os  i 

1 1031 

- 

52716 

5.4 

0.46 

-0.33 

2401.13 

Os  l 

8743 

— 

50377 

36. 

3.1 

0.50 

2402.23 

Os  i 

4159 

— 

45775 

3.4 

0.29 

-0.53 

2403.54 

Os  i 

10166 

- 

51759 

9.4 

0.82 

-0.09 

2403.85 

Os  i 

8743 

- 

50330 

12. 

1.0 

0.02 

2405.45 

Os  i 

1 1378 

- 

52938 

16. 

1.3 

0.13 

2405.96 

Os  l 

8743 

— 

50294 

7.4 

0.65 

-0.19 

2408.67 

Os  i 

1 1031 

— 

52535 

20. 

1.7 

0.24 

2410.98 

Os  i 

13020 

- 

54484 

17. 

1.5 

0.18 

2414.10 

Os  i 

8743 

- 

50154 

3.6 

0.32 

-0.50 

2414.52 

Os  i 

2740 

- 

44144 

2.6 

0.23 

-0.64 

2417.99 

Os  l 

4159 

— 

45503 

7.8 

0.68 

-0.17 

2418.35 

Os  i 

11378 

— 

52716 

5.4 

0.48 

-0.32 

2418.53 

Os  i 

2740 

- 

44075 

5.2 

0.46 

-0.34 

242 1 . 1 5 

Os  i 

12774 

- 

54064 

3.8 

0.34 

-0.47 

2424.56 

Os  i 

0 

— 

41232 

2.3 

0.21 

-0.69 

2424.97 

Os  i 

0 

— 

41225 

6.9 

0.61 

-0.21 

2426.19 

Os  i 

8743 

— 

49947 

2.8 

0.25 

-€.60 

2429.67 

Os  i 

10166 

- 

51311 

2.7 

0.24 

-0.63 

2431.19 

Os  i 

5144 

- 

46264 

8.1 

0.72 

-0.14 

2431.61 

Os  i 

1 1378 

— 

52491 

27. 

2.4 

0.39 

2435.51 

Os  i 

576 6 

— 

46813 

3.6 

0.32 

-0.49 

2435.65 

Os  i 

13020 

— 

54064 

13. 

1.1 

0.06 

2436.51 

Os  i 

13020 

- 

54050 

2.6 

0.23 

-0.64 

2440.68 

Os  i 

11378 

- 

52338 

3.1 

0.28 

-0.56 

2442.00 

Os  i 

13365 

- 

54302 

8.0 

0.71 

-0.15 

2445.88 

Os  i 

12774 

- 

53647 

7.4 

0.66 

-0.18 

269 


Wavelength  Spectrum  Energy  Levels 
A K 


2446.02 

Os  i 

2740 

— 

4361  1 

2450.74 

Os  i 

8743 

- 

49534 

2451.19 

Os  i 

11378 

- 

52162 

2451.73 

Os  i 

2740 

— 

43516 

2453.29 

Os  i 

5766 

— 

46515 

2453.90 

Os  i 

8743 

_ 

49483 

2456.46 

Os  i 

2740 

- 

43437 

2457.16 

Os  i 

13365 

- 

54050 

2459.84 

Os  i 

5766 

- 

46407 

2461.42 

Os  i 

5144 

— 

45759 

2464.50 

Os  i 

12774 

— 

53338 

2468.09 

Os  i 

10166 

- 

50671 

2472.28 

Os  i 

5766 

- 

46202 

2474.78 

Os  i 

8743 

- 

49138 

2475.69 

Os  i 

11378 

— 

51759 

2476.84 

Os  i 

0 

— 

40362 

2480.71 

Os  i 

1 1031 

- 

51329 

2482.43 

Os  i 

2740 

— 

4301 1 

2484.04 

Os  i 

5144 

— 

45389 

2488.55 

Os  i 

5144 

— 

45316 

2489.04 

Os  i 

10166 

— 

50330 

2491.02 

Os  i 

8743 

- 

48875 

2491.69 

Os  i 

1 1031 

— 

51152 

2492.42 

Os  i 

6093 

- 

46202 

2493.83 

Os  i 

0 

— 

40087 

2498.41 

Os  i 

8743 

— 

48756 

2499.92 

Os  i 

14339 

— 

54328 

2500.91 

Os  i 

14091 

— 

54064 

2501.84 

Os  i 

14091 

- 

54050 

2502.29 

Os  i 

11378 

— 

51329 

2504.39 

Os  i 

2740 

— 

42658 

2504.51 

Os  i 

4159 

— 

44075 

2508.61 

Os  i 

11378 

— 

51229 

2509.94 

Os  i 

12774 

- 

52604 

2512.87 

Os  i 

8743 

— 

48526 

2513.25 

Os  i 

5144 

— 

44921 

2515.04 

Os  i 

5144 

— 

44893 

2517.61 

Os  i 

13365 

- 

53073 

2517.92 

Os  i 

4159 

- 

43863 

2518.44 

Os  i 

5144 

— 

44839 

2519.29 

Os  i 

2740 

— 

42422 

2524.79 

Os  i 

4159 

— 

43755 

2526.01 

Os  i 

2740 

- 

42317 

2526.83 

Os  i 

12774 

— 

52338 

2527.09 

Os  I 

8743 

— 

48303 

2532.44 

Os  i 

14852 

— 

54328 

2534.17 

Os  i 

10166 

- 

49615 

2538.10 

Os  i 

12774 

— 

52162 

2539.73 

Os  i 

14091 

- 

53454 

2540.14 

Os  i 

4159 

- 

43516 
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gA 

108/sec 

gf 

Log  gf 

4.0 

0.36 

-0.44 

50. 

4.5 

0.65 

6.1 

0.55 

-0.26 

6.2 

0.56 

-0.25 

1.7 

0.15 

-0.82 

29. 

2.6 

0.42 

6.1 

0.55 

-0.26 

7.8 

0.71 

-0.15 

2.9 

0.27 

-0.57 

40. 

3.6 

0.56 

18. 

1.6 

0.21 

7.3 

0.67 

-0.17 

7.5 

0.69 

-0.16 

15. 

1.4 

0.13 

8.7 

0.80 

-0.10 

4.4 

0.40 

-0.39 

2.3 

0.21 

-0.68 

3.7 

0.34 

-0.46 

0.73 

0.067 

-1.17 

90. 

8.4 

0.92 

4.7 

0.43 

-0.36 

14. 

1.3 

0.12 

21. 

2.0 

0.30 

9.4 

0.88 

-0.06 

0.27 

0.025 

-1.60 

127. 

12. 

1.08 

38. 

3.6 

0.55 

11. 

0.99 

-0.00 

6.6 

0.62 

-0.21 

26. 

2.4 

0.38 

4.7 

0.45 

-0.35 

3.7 

0.35 

-0.46 

13. 

1.2 

0.08 

16. 

1.5 

0.17 

30. 

2.9 

0.46 

43. 

4.1 

0.61 

12. 

1.1 

0.05 

3.5 

0.34 

-0.47 

6.7 

0.64 

-0.20 

12. 

1.1 

0.04 

1.8 

0.17 

-0.76 

0.93 

0.089 

-1.05 

1.4 

0.14 

-0.86 

6.5 

0.62 

-0.21 

5.8 

0.56 

-0.25 

23. 

2.3 

0.35 

6.9 

0.67 

-0.18 

21. 

2.0 

0.31 

14. 

1.3 

0.12 

2.0 

0.20 

-0.70 

Wavelength 

A 

Spectrum 

Energy  Levels 
K. 

gA 

108/sec 

gf 

Log  gf 

2540.74 

Os  i 

1 1 03  1 

— 

50377 

12. 

1.2 

0.06 

2541.65 

Os  l 

14091 

- 

53424 

7.5 

0.73 

-0.14 

2542.51 

Os  i 

8743 

- 

48062 

43. 

4.2 

0.62 

2543.80 

Os  i 

1 1031 

- 

50330 

8.7 

0.85 

-0.07 

2546.17 

Os  i 

1 1 03  1 

— 

50294 

10. 

1.00 

-0.00 

2547.70 

Os  i 

13365 

_ 

52604 

14. 

1.3 

0.12 

2548.10 

Os  i 

14339 

- 

53572 

17. 

1.6 

0.21 

2554.46 

Os  i 

2740 

— 

41876 

2.4 

0.24 

-0.63 

2555.1 1 

Os  i 

11378 

- 

50503 

1 1. 

1.0 

0.02 

2555.27 

Os  i 

1 1031 

— 

50154 

7.7 

0.76 

-0.12 

2555.80 

Os  l 

14339 

— 

53454 

16. 

1.6 

0.21 

2556.08 

Os  i 

8743 

- 

47854 

4.4 

0.43 

-0.37 

2557.77 

Os  i 

8743 

- 

47828 

3.9 

0.38 

-0.42 

2558.09 

Os  i 

15223 

- 

54302 

14. 

1.4 

0.14 

2562.66 

Os  i 

13365 

— 

52375 

14. 

1.4 

0.15 

2564.37 

Os  t 

12774 

— 

51759 

10. 

0.99 

-0.00 

2565.17 

Os  t 

10166 

- 

49138 

7.0 

0.70 

-0.16 

2565.72 

Os  t 

5766 

- 

44730 

1.0 

0.10 

-0.99 

2566.49 

Os  l 

1 1378 

- 

50330 

40. 

3.9 

0.60 

2566.88 

Os  l 

10166 

— 

49112 

15. 

1.5 

0.18 

2568.83 

Os  i 

11031 

— 

49947 

30. 

3.0 

0.47 

2571.14 

Os  i 

12774 

- 

51656 

6.9 

0.69 

-0.16 

2571.78 

Os  t 

8743 

- 

476 1 5 

15. 

1.5 

0.17 

2573.09 

Os  i 

4159 

- 

430 1 1 

0.90 

0.089 

-1.05 

2573.48 

Os  i 

14091 

— 

52938 

4.8 

0.47 

-0.33 

2574.74 

Os  t 

15223 

— 

54050 

3.4 

0.34 

-0.47 

2578.16 

Os  i 

11378 

- 

50154 

6.2 

0.62 

-0.21 

2581.05 

Os  t 

5144 

- 

43876 

5.6 

0.56 

-0.25 

2581.96 

Os  i 

5144 

- 

43863 

1 1. 

1.1 

0.06 

2582.62 

Os  i 

5766 

— 

44475 

1.9 

0.19 

-0.71 

2587.49 

Os  i 

13020 

— 

5 1656 

12. 

1.2 

0.08 

2588.26 

Os  i 

14091 

- 

52716 

4.6 

0.47 

-0.33 

2589.39 

Os  i 

10166 

- 

48774 

4.8 

0.48 

-0.32 

2589.51 

Os  i 

14848 

- 

53454 

6.4 

0.64 

-0.19 

2590.76 

Os  i 

4159 

— 

42747 

11. 

1.1 

0.06 

2591.98 

Os  i 

11378 

— 

49947 

14. 

1.4 

0.16 

2593.90 

Os  i 

16212 

- 

54753 

4.4 

0.45 

-0.35 

2594.14 

Os  i 

12774 

- 

51311 

13. 

1.3 

0.13 

2596.37 

Os  i 

11031 

- 

49534 

1.7 

0.18 

-0.75 

2596.69 

Os  i 

4159 

— 

42658 

1.6 

0.17 

-0.78 

2597.20 

Os  i 

2740 

— 

41232 

1.1 

0.11 

-0.95 

2597.58 

Os  i 

0 

- 

38486 

0.43 

0.044 

-1.36 

2599.13 

Os  i 

14339 

- 

52802 

12. 

1.2 

0.08 

2599.91 

Os  i 

11031 

- 

49482 

9.7 

0.98 

-0.01 

2600.45 

Os  i 

12774 

— 

51218 

9.4 

0.95 

-0.02 

2602.33 

Os  i 

8743 

— 

47158 

3.8 

0.38 

-0.42 

2603.80 

Os  i 

13365 

- 

51759 

6.1 

0.62 

-0.21 

2604.60 

Os  i 

6093 

- 

44475 

3.5 

0.36 

-0.44 

2604.96 

Os  i 

14339 

— 

52716 

4.7 
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Os  i 

8743 

- 
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8.2 
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gA 

gf 

Log  gf 

A 

K 
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Os  i 
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Os  i 
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Os  i 

14848 

— 
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12. 

1.3 

0.10 

2612.63 

Os  i 

0 

— 

38264 

1.5 

0.15 

-0.81 

2613.06 

Os  i 

5144 

- 

43402 

25. 

2.5 

0.40 

2614.06 

Os  i 

10166 

— 

48409 

2.8 

0.29 

-0.54 

2614.50 

Os  i 

11378 

- 

49615 

1.8 

0.18 

-0.74 

2615.96 

Os  i 

12774 

— 

50990 

5.5 

0.56 

-0.25 

2617.18 

Os  i 

13020 

— 

51218 

4.7 

0.49 

-0.31 

2619.94 

Os  i 

4159 

— 

42317 

8.0 

0.83 

-0.08 

2620.62 

Os  i 

2740 

— 

40888 

1.6 

0.16 

-0.79 

2621.82 

Os  i 

0 

— 

38130 

1.6 

0.17 

-0.77 

2623.61 

Os  i 

11378 

— 

49482 

4.2 

0.43 

-0.36 

2624.57 

Os  i 

16212 

— 

54302 

8.6 

0.88 

-0.05 

2628.48 

Os  i 

8743 

— 

46776 

14. 

1.4 

0.16 

2632.89 

Os  I 

13020 

— 

50990 

9.2 

0.95 

-0.02 

2634.29 

Os  i 

14852 

- 

52802 

7.2 

0.75 

-0.13 

2634.44 

Os  i 

15391 

— 

53338 

7.7 

0.80 

-0.10 

2637.13 

Os  i 

0 

— 

37909 

11. 

1.2 

0.07 

2637.98 

Os  i 

12774 

— 

50671 

5.2 

0.55 

-0.26 

2639.98 

Os  I 

14848 

— 

52716 

3.0 

0.31 

-0.51 

2641.17 

Os  i 

15223 

— 

53073 

7.4 

0.78 

-0.1 1 

2641.60 

Os  I 

11031 

- 

48875 
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1.0 

0.02 

2643.63 

Os  I 

12774 

- 

50590 

6.9 

0.72 

-0.14 

2644.11 

Os  i 

0 

— 

37809 

5.5 

0.57 

-0.24 

2646.89 

Os  i 

10166 

— 

47935 

16. 

1.7 

0.24 

2647.73 

Os  i 

2740 

- 

40498 

2.3 

0.25 

-0.61 

2649.34 

Os  i 

11378 

- 

491 12 

24. 

2.5 

0.40 

2650.68 

Os  i 

15223 

- 

52938 

7.3 

0.77 

-0.1  1 

2652.98 

Os  i 

15391 

— 

53073 

17. 

1.8 

0.27 

2653.78 

Os  i 

5766 

— 

43437 

2.1 

0.22 

-0.66 

2655.19 

Os  i 

13020 

— 

50671 

5.3 

0.56 

-0.25 

2655.78 

Os  i 

14848 

- 

52491 

5.8 

0.61 

-0.21 

2658.60 

Os  i 

5144 

— 

42747 

22. 

2.3 

0.37 

2659.83 

Os  i 

8743 

— 

46328 

21. 

2.2 

0.34 

2660.92 

Os  i 

13020 

— 

50590 

7.8 

0.83 

-0.08 

2661.18 

Os  i 

4159 

— 

41726 

3.3 

0.35 

-0.45 

2661.93 

Os  i 

12774 

- 

50330 

3.3 

0.35 

—0.45 

2662.55 

Os  i 

15391 

— 

52938 

12. 

1.3 

0.12 

2663.22 

Os  i 

12774 

— 

50312 

8.3 

0.88 

-0.06 

2666.21 

Os  i 

11031 

— 

48526 

6.5 

0.69 

-0.16 

2669.53 

Os  i 

10166 

- 

47615 

6.7 

0.72 

-0.14 

2674.57 

Os  i 

11378 

- 

48756 

34. 

3.6 

0.56 

2674.88 

Os  i 

10166 

- 

47540 

18. 

1.9 

0.28 

2679.38 

Os  i 

15391 

— 

52702 

6.0 

0.65 

-0.19 

2679.74 

Os  i 

13365 

_ 

50671 

6.2 

0.67 

-0.18 

2682.19 

Os  i 

1 1031 

- 

48303 

5.6 

0.61 

-0.22 

2684.36 

Os  i 

16212 

— 

53454 

9.3 

1.0 
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2688.08 

Os  i 
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- 
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1.2 
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Os  i 
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gA 

gf 

Log  gf 
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Os  l 
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- 42310 
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0.38 

2692.70 

Os  i 
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1.5 
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- 48132 

7.1 

0.77 

-0.11 

2694.75 

Os  i 
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- 49873 

4.6 

0.51 

-0.30 

2696.61 

Os  i 

4159 

- 41232 

0.33 

0.035 

-1.45 

2699.59 

Os  l 

2740 

- 39772 

2.6 

0.28 

-0.55 

2700.75 

Os  i 

8743 

- 45759 

2.9 

0.32 

-0.50 

2702.83 

Os  i 

13020 

- 50007 

5.6 

0.61 

-0.21 

2704.45 

Os  i 

13365 

- 50330 

5.9 

0.65 

-0.19 

2706.70 

Os  i 

2740 

- 39675 

2.9 

0.32 

-0.50 

2707.42 

Os  l 

11378 

- 48302 

9.7 

1.1 

0.03 

2709.86 

Os  i 

10166 

- 47057 

7.7 

0.84 

-0.07 

2714.64 

Os  i 

0 

- 36826 

6.6 

0.73 

-0.14 

2715.36 

Os  i 

5766 

- 42583 

6.6 

0.73 

-0.14 

2715.64 

Os  i 

14339 

- 51  152 

14. 

1.5 

0.18 

2716.80 

Os  l 

1 1031 

- 47828 

3.1 

0.34 

-0.47 

2718.71 

Os  l 

15391 

- 52162 

11. 

1.3 

0.10 

2720.04 

Os  i 

2740 

- 39494 

6.0 

0.67 

-0.17 

2721.86 

Os  i 

4159 

- 40888 

6.0 

0.66 

-0.18 

2727.94 

Os  i 

10166 

- 46813 

5.7 

0.63 

-0.20 

2728.27 

Os  i 

2740 

- 39383 

0.54 

0.060 

-1.22 

2730.61 

Os  i 

5144 

- 41754 

5.2 

0.59 

-0.23 

2732.80 

Os  i 

5144 

- 41726 

5.2 

0.58 

-0.23 

2736.39 

Os  i 

5766 

- 42300 

6.89 

0.10 

-1.00 

2738.33 

Os  l 

13365 

- 49873 

3.9 

0.44 

-0.35 

2738.46 

Os  i 

15391 

- 51897 

6.6 

0.74 

-0.13 

2740.32 

Os  i 

14848 

- 51329 

16. 

1.8 

0.26 

2740.75 

Os  i 

11378 

- 47854 

6.2 

0.70 

-0.15 

2741.38 

Os  i 

11378 

- 47845 

3.1 

0.35 

-0.45 

2742.69 

Os  i 

11378 

- 47828 

2.1 

0.23 

-0.63 

2747.91 

Os  i 

14848 

- 51229 

14. 

1.6 

0.20 

2748.86 

Os  i 

15391 

- 51759 

13. 

1.5 

0.17 

2749.18 

Os  i 

12774 

- 49138 

8.2 

0.93 

-0.03 

2751.15 

Os  i 

12774 

- 49112 

5.5 

0.62 

-0.21 

2753.72 

Os  i 

14848 

- 51152 

5.9 

0.67 

-0.17 

2755.59 

Os  i 

12774 

- 49054 

6.8 

0.77 

-0.11 

2757.81 

Os  i 

13365 

- 49615 

12. 

1.4 

0.14 

2758.82 

Os  i 

11378 

- 47615 

6.4 

0.74 

-0.13 

2761.08 

Os  i 

6093 

- 42300 

1.6 

0.18 

-0.74 

2761.42 

Os  i 

4159 

- 40362 

4.2 

0.48 

-0.31 

2763.27 

Os  i 

8743 

- 44921 

10. 

1.2 

0.08 

2763.94 

Os  i 

11031 

- 47200 

6.3 

0.72 

-0.14 

2765.04 

Os  i 

15391 

- 51546 

34. 

3.9 

0.59 

2765.45 

Os  i 

8743 

- 44893 

1.4 

0.16 

-0.79 

2767.12 

Os  i 

11031 

- 47158 

5.4 

0.61 

-0.21 

2769.88 

Os  i 

13020 

- 49112 

10. 

1.2 

0.07 

2770.10 

Os  i 

14848 

- 50937 

9.6 

1.1 

0.04 

2770.71 

Os  i 

5144 

- 41225 

7.5 

0.86 

-0.06 

2773.07 

Os  i 

14852 

- 50903 

10. 

1.2 

0.08 

2774.02 

Os  i 

14339 

- 50377 

9.6 

1.1 

0.04 
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2774.38 

Os  i 

13020 

— 

49054 

2774.90 

Os  i 

11031 

- 

47057 

2776.91 

Os  i 

2740 

— 

38741 

2782.55 

Os  i 

4159 

- 

40087 

2786.31 

Os  i 

5144 

— 

41023 

2786.80 

Os  i 

2740 

— 

38614 

2790.90 

Os  i 

15223 

— 

51043 

2793.99 

Os  i 

11378 

- 

47158 

2794.19 

Os  i 

14852 

- 

50630 

2796.1 1 

Os  i 

13020 

— 

48774 

2796.73 

Os  i 

2740 

— 

38486 

2801.93 

Os  i 

11378 

- 

47057 

2804.07 

Os  i 

15391 

- 

51043 

2806.91 

Os  i 

0 

- 

35616 

2807.48 

Os  i 

10166 

— 

45775 

2808.24 

Os  i 

15391 

_ 

50990 

2808.94 

Os  i 

2740 

- 

38331 

2813.84 

Os  i 

14848 

— 

50377 

2814.20 

Os  i 

2740 

- 

38264 

2814.84 

Os  i 

4159 

— 

39675 

2815.27 

Os  i 

13365 

— 

48875 

2815.78 

Os  i 

2740 

- 

38244 

2817.51 

Os  i 

14848 

50330 

2820.18 

Os  i 

15223 

- 

50671 

2820.56 

Os  i 

14091 

— 

49534 

2821.25 

Os  i 

11378 

— 

46813 

2824.17 

Os  i 

11378 

- 

46776 

2829.03 

Os  i 

10166 

— 

45503 

2829.27 

Os  i 

4159 

- 

39494 

2831.59 

Os  i 

14848 

— 

50154 

2832.24 

Os  i 

1 1031 

_ 

46328 

2837.42 

Os  i 

1 1031 

- 

46264 

2838.17 

Os  i 

4159 

- 

39383 

2838.63 

Os  i 

5144 

- 

40362 

2840.44 

Os  i 

14339 

— 

49534 

2841.60 

Os  i 

2740 

— 

37922 

2844.40 

Os  i 

5144 

- 

40291 

2844.68 

Os  i 

14339 

- 

49482 

2846.39 

Os  i 

5766 

— 

40888 

2846.55 

Os  i 

8743 

— 

43863 

2848.25 

Os  i 

14848 

— 

49947 

2849.05 

Os  I 

15223 

— 

50312 

2849.30 

Os  i 

10166 

- 

45252 

2850.76 

Os  i 

2740 

- 

37809 

2855.34 

Os  i 

8743 

— 

43755 

2857.54 

Os  i 

18902 

— 

53887 

2860.06 

Os  i 

16212 

- 

51166 

2860.96 

Os  i 

5144 

- 

40087 

2864.26 

Os  i 

15391 

- 

50294 

2865.68 

Os  i 

1 1378 

- 

46264 

gA 

108/sec 

gf 

Log  gf 

6.8 

0.79 

-0.10 

4.4 

0.50 

-0.30 

1.2 

0.13 

-0.87 

4.3 

0.49 

-0.31 

4.8 

0.55 

-0.26 

0.48 

0.056 

-1.25 

5.9 

0.69 

-0.16 

9.9 

1.2 

0.06 

20. 

2.4 

0.37 

1.3 

0.15 

-0.82 

1.9 

0.23 

-0.64 

4.0 

0.47 

-0.33 

30. 

3.5 

0.54 

4.5 

0.53 

-0.27 

1.2 

0.14 

-0.84 

2.9 

0.35 

-0.46 

1.6 

0.19 

-0.71 

35. 

4.2 

0.62 

2.6 

0.31 

-0.52 

0.22 

0.026 

-1.58 

2.7 

0.32 

-0.50 

1.0 

0.12 

-0.91 

3.5 

0.42 

-0.38 

12. 

1.4 

0.16 

6.8 

0.82 

-0.09 

7.5 

0.90 

-0.05 

5.0 

0.59 

-0.23 

0.57 

0.068 

-1.17 

2.1 

0.25 

-0.60 

1.7 

0.21 

-0.69 

4.4 

0.53 

-0.27 

8.0 

0.97 

-0.01 

2.2 

0.27 

-0.57 

32. 

3.9 

0.59 

7.7 

0.93 

-0.03 

2.4 

0.29 

-0.54 

14. 

1.8 

0.24 

6.1 

0.74 

-0. 1 3 

3.1 

0.38 

-0.42 

2.5 

0.31 

-0.51 

33. 

4.0 

0.61 

8.0 

0.97 

-0.01 

1.1 

0.13 

-0.89 

4.6 

0.56 

-0.25 

2.1 

0.26 

-0.59 

7.4 

0.91 

-0.04 

10. 

1.3 

0.10 

8.7 

1.1 

0.03 

3.5 

0.44 

-0.36 

2.9 

0.36 

-0.44 
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2869.39 

Os  i 
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- 
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Os  t 

0 

- 

34804 
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Os  i 
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- 

46 1 70 
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Os  t 
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- 

47802 

2874.59 

Os  t 
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— 
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2874.96 

Os  i 

8743 

— 

43516 

2877.35 

Os  l 

1 1031 

- 

45775 

2878.40 

Os  i 

5766 

- 

40498 

2883.94 

Os  i 

14091 

- 

48756 

2884.41 

Os  i 

8743 

— 

43402 

2886.06 

Os  i 

19411 

— 

54050 

2886.50 

Os  i 

14848 

- 

49482 

2890.85 

Os  i 

4159 

— 

3S74 1 

2891.83 

Os  i 

25013 

- 

59583 

2892.35 

Os  i 

10166 

— 

44730 

2895.06 

Os  i 

11031 

— 

45562 

2896.06 

Os  i 

13020 

- 

47540 

2901.32 

Os  l 

13020 

- 

47477 

2903.07 

Os  t 

18902 

- 

53338 

2903.21 

Os  i 

14091 

— 

48526 

2905.73 

Os  i 

6093 

— 

40498 

2908.03 

Os  l 

16212 

- 

50590 

2909.06 

Os  i 

0 

- 

34365 

2909.67 

Os  t 

1 1031 

- 

45389 

291  1.34 

Os  i 

19109 

— 

53447 

2912.33 

Os  i 

4159 

— 

38486 

2913.84 

Os  i 

10166 

- 

44475 

2914.71 

Os  i 

18417 

- 

52716 

2917.26 

Os  i 

8743 

- 

4301  1 

2917.83 

Os  i 

5144 

— 

39406 

2919.79 

Os  i 

15223 

— 

49461 

2921.07 

Os  i 

15391 

- 

496 1 5 

2924.49 

Os  i 

11378 

- 

45562 

2925.28 

Os  l 

13365 

- 

47540 

2925.57 

Os  i 

4159 

— 

38331 

2929.51 

Os  i 

0 

— 

34126 

2930.57 

Os  i 

22616 

- 

56729 

2931.28 

Os  i 

4159 

- 

38264 

2932.45 

Os  i 

15391 

— 

49482 

2933.98 

Os  i 

18301 

— 

52375 

2934.64 

Os  i 

2740 

— 

36806 

2936.81 

Os  i 

14091 

- 

48132 

2936.99 

Os  i 

12774 

— 

46813 

2938.38 

Os  i 

19109 

- 

53131 

2942.20 

Os  i 

10166 

— 

44144 

2942.85 

Os  i 

4159 

— 

38130 

2948.23 

Os  i 

5766 

— 

39675 

2949.53 

Os  i 

2740 

— 

36634 

2949.81 

Os  i 

1 1031 

— 

44921 

2952.34 

Os  i 

11031 

- 

44893 

gA 

108/sec 

gf 

Log  gf 

2.1 

0.25 

-0.59 

0.23 

0.028 

-1.55 

5.7 

0.71 

-0.15 

4.9 

0.60 

-0.22 

4.0 

0.50 

-0.30 

5.6 

0.70 

-0.16 

5.6 

0.70 

-0.16 

2.0 

0.25 

-0.61 

2.0 

0.25 

-0.60 

1.3 

0.16 

-0.80 

3.1 

0.38 

-0.42 

3.1 

0.39 

-0.41 

0.17 

0.022 

-1.66 

12. 

1.5 

0.18 

1.9 

0.23 

-0.63 

2.7 

0.34 

-0.47 

12. 

1.5 

0.19 

3.0 

0.38 

-0.42 

8.5 

1.1 

0.03 

7.7 

0.97 

-0.01 

1.3 

0.16 

-0.79 

2.8 

0.36 

-0.44 

11. 

1.4 

0.16 

2.8 

0.36 

-0.44 

5.0 

0.64 

-0.20 

8.1 

1.0 

0.01 

2.9 

0.36 

-0.44 

9.1 

1.2 

0.07 

7.3 

0.93 

-0.03 

0.63 

0.081 

-1.09 

55. 

20. 

1.30 

4.0 

0.51 

-0.29 

3.0 

0.38 

-0.42 

2.1 

0.27 

-0.58 

1.1 

0.14 

-0.85 

0.40 

0.052 

-1.28 

22. 

2.9 

0.46 

L8 

0.24 

-0.63 

3.1 

0.40 

-0.39 

5.0 

0.65 

-0.19 

0.61 

0.079 

-1.10 

1.5 

0.19 

-0.72 

5.2 

0.67 

-0.17 

5.6 

0.72 

-0.14 

2.0 

0.26 

-0.58 

0.70 

0.091 

-1.04 

5.7 

0.75 

-0.13 

3.2 

0.41 

-0.38 

5.0 

0.66 

-0.18 

3.0 

0.39 

-0.41 
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gA 

gf 

Log  gf 

A 

K 
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2955.00 

Os  i 

15223  - 49054 

5.8 

0.76 

-0.12 

2958.34 

Os  i 

14339  - 48132 

3.0 

0.39 

-0.41 

2961.01 

Os  I 

4159  - 37922 

0.98 

0.13 

-0.89 

2962.15 

Os  I 

4159  - 37909 

1.7 

0.23 

-0.64 

2962.33 

Os  i 

15391  - 49138 

7.4 

0.97 

-0.01 

2964.06 

Os  i 

5766  - 39494 

2.3 

0.30 

-0.52 

2964.62 

Os  i 

15391  - 49112 

3.7 

0.49 

-0.31 

2968.45 

Os  I 

14848  - 48526 

2.0 

0.26 

-0.59 

2970.69 

Os  I 

15223  - 48875 

2.5 

0.33 

-0.49 

2970.97 

Os  i 

4159  - 37809 

2.4 

0.32 

-0.50 

2972.25 

Os  i 

25013  - 58648 

24. 

3.1 

0.49 

2973.06 

Os  I 

18417  - 52043 

15. 

1.9 

0.29 

2977.64 

Os  i 

8743  - 42317 

5.1 

0.68 

-0.17 

2978.21 

Os  I 

8743  - 42310 

1.2 

0.16 

-0.79 

2978.53 

Os  i 

21303  - 54868 

15. 

2.1 

0.31 

2979.43 

Os  i 

12774  - 46328 

3.1 

0.41 

-0.38 

2982.90 

Os  i 

11378  - 44893 

12. 

1.6 

0.21 

2985.61 

Os  I 

15391  - 48875 

8.5 

1.1 

0.05 

2988.26 

Os  i 

14848  - 48303 

3.8 

0.50 

-0.30 

2989.13 

Os  i 

19893  - 53338 

15. 

1.9 

0.29 

2992.11 

Os  i 

13365  - 46776 

6.1 

0.82 

-0.08 

2993.57 

Os  i 

12774  - 46170 

3.7 

0.50 

-0.30 

2997.65 

Os  i 

10166  - 43516 

4.1 

0.56 

-0.25 

3003.48 

Os  i 

11378  - 44663 

3.8 

0.52 

-0.29 

3007.90 

Os  i 

18902  - 52138 

12. 

1.7 

0.23 

3013.07 

Os  I 

2740  - 35920 

0.69 

0.094 

-1.03 

3015.65 

Os  i 

13365  - 46515 

5.0 

0.68 

-0.17 

3017.25 

Os  i 

8743  - 41876 

6.5 

0.89 

-0.05 

3018.04 

Os  i 

0 - 33124 

4.3 

0.58 

-0.24 

3019.38 

Os  i 

5766  - 38876 

2.3 

0.32 

-0.49 

3030.70 

Os  i 

5144  - 38130 

4.6 

0.63 

-0.20 

3031.01 

Os  i 

8743  - 41726 

1.3 

0.17 

-0.76 

3031.30 

Os  i 

14848  - 47828 

4.6 

0.63 

-0.20 

3032.81 

Os  i 

13365  - 46328 

4.0 

0.55 

-0.26 

3040.90 

Os  i 

2740  - 35616 

5.6 

0.78 

-0.1 1 

3043.50 

Os  I 

5766  - 38614 

0.96 

0.13 

-0.87 

3043.64 

Os  I 

10166  - 43011 

1.8 

0.25 

-0.60 

3044.07 

Os  i 

16212  - 49054 

4.5 

0.62 

-0.21 

3044.41 

Os  i 

13365  - 46202 

2.3 

0.32 

-0.49 

3044.91 

Os  i 

11031  - 43863 

3.1 

0.43 

-0.37 

3049.04 

Os  i 

12774  - 45562 

3.1 

0.43 

-0.36 

3049.46 

Os  i 

6093  - 38876 

1.1 

0.16 

-0.80 

3050.39 

Os  i 

22616  - 55389 

41. 

5.7 

0.76 

3051.17 

Os  i 

5144  - 37909 

0.43 

0.060 

-1.22 

3054.97 

Os  i 

11031  - 43755 

1.9 

0.26 

-0.58 

3055.21 

Os  i 

14091  - 46813 

7.2 

1.0 

0.01 

3058.66 

Os  i 

0 - 32685 

7.4 

1.0 

0.02 

3060.30 

Os  i 

4159  - 36826 

0.80 

0.11 

-0.95 

3062.19 

Os  I 

4159  - 36806 

1.6 

0.22 

-0.65 

3066.12 

Os  i 

15223  - 47828 

4.6 

0.65 

-0.18 
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Wavelength  Spectrum  Energy  Levels 
A K. 


3069.94 

Os  i 

5766 

- 

38331 

3074.08 

Os  i 

6093 

- 

38614 

3074.96 

Os  i 

22616 

- 

55127 

3077.06 

Os  i 

8743 

- 

41232 

3077.44 

Os  i 

1 1031 

— 

43516 

3077.72 

Os  l 

8743 

— 

41225 

3078.1 1 

Os  i 

5766 

- 

38244 

3078.38 

Os  i 

4159 

- 

36634 

3083.74 

Os  i 

22616 

- 

55034 

3084.60 

Os  i 

13365 

— 

45775 

3086.27 

Os  i 

15223 

— 

47615 

3090.08 

Os  i 

14848 

- 

47200 

3090.30 

Os  t 

2740 

— 

35090 

3090.49 

Os  i 

14852 

- 

47200 

3091.25 

Os  i 

17667 

— 

50007 

3093.59 

Os  i 

18902 

— 

51218 

3101.53 

Os  i 

13020 

- 

45253 

3104.98 

Os  i 

13365 

- 

45562 

3105.99 

Os  i 

4159 

- 

36346 

3107.38 

Os  i 

14091 

— 

46264 

3108.98 

Os  i 

5766 

— 

37922 

3109.38 

Os  i 

6093 

- 

38244 

3111.09 

Os  i 

10166 

- 

42300 

3114.81 

Os  i 

12774 

- 

44870 

31 16.48 

Os  i 

14091 

— 

46170 

31 18.12 

Os  i 

22616 

— 

54677 

31 18.33 

Os  i 

11378 

- 

43437 

3129.23 

Os  i 

17667 

- 

496 1 5 

3131.12 

Os  i 

14848 

- 

46776 

3140.31 

Os  t 

15223 

— 

47057 

3152.07 

Os  i 

11031 

— 

42747 

3152.67 

Os  i 

10166 

- 

41876 

3153.61 

Os  i 

12774 

- 

44475 

3156.25 

Os  i 

5144 

— 

36818 

3156.78 

Os  i 

23463 

— 

55132 

3157.24 

Os  i 

23463 

— 

55127 

3161.44 

Os  i 

19049 

- 

50671 

3161.73 

Os  i 

8743 

- 

40362 

3164.61 

Os  i 

15223 

- 

46813 

3166.51 

Os  i 

23463 

— 

55034 

3168.28 

Os  i 

15223 

— 

46776 

3173.20 

Os  i 

13365 

- 

4870 

3178.06 

Os  i 

4159 

— 

35616 

3180.12 

Os  i 

19893 

- 

51329 

3181.88 

Os  i 

14339 

— 

45758 

3182.57 

Os  i 

14091 

_ 

45503 

3185.33 

Os  i 

2740 

- 

34126 

3186.98 

Os  i 

11378 

- 

42747 

3187.34 

Os  i 

13365 

— 

44730 

3189.46 

Os  i 

8742 

- 

40087 

&A 

108/sec 

gf 

Log  gf 

0.90 

0.13 

-0.90 

1.7 

0.24 

-0.62 

55. 

7.8 

0.89 

1.8 

0.25 

-0.60 

5.3 

0.75 

-0.12 

1 1. 

1.6 

0.20 

1.5 

0.22 

-0.67 

0.61 

0.087 

-1.06 

29. 

4.1 

0.62 

2.0 

0.29 

-0.54 

3.3 

0.48 

-0.32 

12. 

1.7 

0.24 

0.25 

0.035 

-1.45 

6.0 

0.87 

-0.06 

5.5 

0.78 

-0.11 

31. 

4.5 

0.65 

9.3 

1.3 

0.13 

3.2 

0.46 

-0.34 

0.90 

0.13 

-0.89 

2.4 

0.35 

-0.46 

1.2 

0.17 

-0.77 

2.6 

0.38 

-0.42 

3.3 

0.48 

-0.32 

3.1 

0.46 

-0.34 

4.7 

0.68 

-0.17 

18. 

2.6 

0.41 

5.6 

0.82 

-0.09 

1 1. 

1.6 

0.21 

23. 

3.4 

0.53 

4.9 

0.73 

-0.14 

1.5 

0.22 

-0.66 

3.0 

0.44 

-0.35 

7.1 

1.1 

0.03 

8.8 

1.3 

0.12 

49. 

7.3 

0.86 

26. 

3.9 

0.59 

14. 

2.0 

0.31 

0.90 

0.13 

-0.87 

4.2 

0.63 

-0.20 

60. 

9.0 

0.95 

6.0 

0.91 

-0.04 

3.5 

0.52 

-0.28 

0.86 

0.13 

-0.88 

13. 

1.9 

0.29 

8.3 

1.3 

0.10 

5.8 

0.88 

-0.06 

0.31 

0.047 

-1.33 

4.7 

0.72 

-0.14 

1.5 

0.24 

-0.63 

2.2 

0.34 

-0.47 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3194.23 

Os  i 

14091 

— 

45389 

10.0 

1.5 

0.18 

3195.38 

Os  i 

11031 

— 

42317 

2.6 

0.40 

-0.40 

3195.97 

Os  i 

11378 

— 

42658 

1.9 

0.29 

-0.54 

3232.06 

Os  I 

4159 

- 

35090 

3.4 

0.54 

-0.27 

3238.63 

Os  i 

5766 

— 

36634 

0.80 

0.13 

-0.90 

3241.04 

Os  i 

11031 

— 

41876 

2.3 

0.37 

-0.43 

3248.00 

Os  i 

13365 

- 

44144 

2.9 

0.46 

-0.34 

3254.91 

Os  i 

14848 

— 

45562 

6.7 

1.1 

0.02 

3256.92 

Os  i 

11031 

— 

41726 

2.3 

0.36 

-0.44 

3260.30 

Os  i 

8743 

— 

39406 

1.2 

0.19 

-0.73 

3262.29 

Os  i 

4159 

— 

34804 

5.1 

0.82 

-0.09 

3262.75 

Os  i 

8743 

- 

39383 

2.3 

0.37 

-0.43 

3267.94 

Os  i 

0 

- 

30592 

1.6 

0.25 

-0.60 

3269.21 

Os  i 

5766 

— 

36346 

1.6 

0.26 

-0.59 

3272.16 

Os  I 

15223 

— 

45775 

7.1 

1.1 

0.06 

3275.20 

Os  i 

5766 

— 

36290 

1.3 

0.22 

-0.66 

3277.97 

Os  i 

5766 

— 

36264 

0.83 

0.13 

-0.87 

3286.67 

Os  i 

13020 

- 

43437 

1.3 

0.21 

-0.68 

3288.84 

Os  i 

28372 

- 

58769 

53. 

8.5 

0.93 

3290.26 

Os  i 

2740 

— 

33124 

1.3 

0.21 

-0.67 

3301.56 

Os  i 

0 

— 

30280 

3.6 

0.59 

-0.23 

3306.23 

Os  i 

12774 

- 

43011 

4.3 

0.70 

-0.15 

3310.91 

Os  i 

11031 

— 

41225 

6.5 

1.1 

0.03 

3315.42 

Os  i 

5766 

— 

35920 

0.29 

0.048 

-1.32 

3315.69 

Os  i 

13365 

— 

43516 

1.9 

0.31 

-0.50 

3324.33 

Os  I 

13365 

— 

43437 

4.9 

0.80 

-0.09 

3327.42 

Os  I 

14848 

- 

44893 

9.0 

1.5 

0.18 

3336.15 

Os  I 

4159 

34126 

1.4 

0.23 

-0.65 

3351.74 

Os  i 

6093 

— 

35920 

0.25 

0.042 

-1.38 

3357.97 

Os  i 

14091 

— 

43863 

5.1 

0.86 

-0.06 

3361.15 

Os  i 

8743 

— 

38486 

1.2 

0.21 

-0.69 

3364.12 

Os  i 

2740 

- 

32457 

0.17 

0.029 

-1.54 

3370.20 

Os  I 

14091 

- 

43755 

2.7 

0.46 

-0.34 

3370.59 

Os  i 

5144 

- 

34804 

1.7 

0.28 

-0.55 

3372.08 

Os  I 

13365 

— 

43011 

2.9 

0.49 

-0.31 

3378.68 

Os  I 

19893 

— 

49482 

12. 

2.0 

0.30 

3384.00 

Os  I 

12774 

— 

42317 

4.4 

0.76 

-0.12 

3384.60 

Os  i 

14339 

- 

43876 

1.9 

0.33 

-0.48 

3385.94 

Os  I 

12774 

— 

42300 

2.8 

0.47 

-0.32 

3386.14 

Os  i 

14339 

— 

43863 

1.9 

0.33 

-0.48 

3387.84 

Os  i 

10166 

_ 

39675 

4.3 

0.74 

-0.13 

3395.72 

Os  i 

15223 

- 

44663 

2.7 

0.47 

-0.33 

3401.17 

Os  i 

23323 

— 

52716 

20. 

3.4 

0.54 

3401.86 

Os  i 

8743 

- 

38130 

2.8 

0.48 

-0.32 

3402.51 

Os  i 

0 

— 

29382 

0.094 

0.016 

-1.79 

3406.67 

Os  i 

14091 

— 

43437 

1.9 

0.33 

-0.48 

3408.76 

Os  i 

10166 

— 

39494 

0.82 

0.14 

-0.85 

3412.74 

Os  i 

13365 

— 

42658 

2.0 

0.35 

-0.46 

3421.69 

Os  i 

10166 

— 

39383 

0.80 

0.14 

-0.85 

3427.44 

Os  i 

23323 

- 

52491 

10. 

1.8 

0.26 
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Wavelength  Spectrum  Energy  Levels 
A k 


3427.67 

Os  l 

8743 

- 

37909 

3435.26 

Os  l 

12774 

- 

41876 

3439.49 

Os  l 

8743 

- 

37809 

3440.60 

Os  l 

1 1031 

- 

40087 

3444.46 

Os  i 

14852 

— 

43876 

3445.55 

Os  i 

14848 

— 

43863 

3449.20 

Os  l 

11378 

- 

40362 

3455.03 

Os  l 

13365 

- 

42300 

3458.38 

Os  l 

14848 

- 

43755 

3465.44 

Os  i 

17667 

— 

46515 

3478.53 

Os  i 

17667 

— 

46407 

3482.11 

Os  l 

10166 

— 

38876 

3482.23 

Os  l 

11378 

- 

40087 

3487.25 

Os  i 

14848 

- 

43516 

3491.50 

Os  i 

19893 

— 

48526 

3498.54 

Os  i 

10166 

— 

38741 

3501.16 

Os  i 

14848 

- 

43402 

3504.66 

Os  i 

4159 

- 

32685 

3512.99 

Os  i 

12774 

- 

41232 

3513.86 

Os  l 

16212 

— 

44663 

3516.63 

Os  i 

19049 

— 

47477 

3523.64 

Os  i 

0 

- 

28372 

3526.04 

Os  i 

1 1031 

- 

39383 

3528.60 

Os  l 

0 

- 

28332 

3530.06 

Os  i 

10166 

— 

38486 

3532.80 

Os  i 

4159 

— 

32457 

3533.41 

Os  i 

15223 

— 

43516 

3541.91 

Os  i 

14091 

- 

42317 

3542.71 

Os  i 

14091 

- 

42310 

3555.97 

Os  i 

12774 

— 

40888 

3559.79 

Os  i 

8743 

— 

36826 

3560.86 

Os  i 

8743 

— 

36818 

3562.34 

Os  i 

8743 

— 

36806 

3569.78 

Os  i 

11378 

- 

39383 

3574.08 

Os  i 

14339 

— 

42310 

3586.51 

Os  i 

18902 

— 

46776 

3587.32 

Os  i 

13020 

- 

40888 

3592.32 

Os  i 

23323 

- 

51152 

3598.11 

Os  i 

2740 

- 

30525 

3601.83 

Os  i 

10166 

— 

37922 

3616.57 

Os  i 

10166 

— 

37809 

3619.43 

Os  i 

15391 

— 

43011 

3629.95 

Os  i 

5144 

- 

32685 

3640.33 

Os  i 

14848 

— 

42310 

3648.81 

Os  i 

19760 

— 

47158 

3654.49 

Os  i 

15391 

— 

42747 

3656.90 

Os  i 

2740 

— 

30078 

3666.31 

Os  i 

18902 

— 

46170 

3670.89 

Os  i 

11031 

— 

38264 

3675.45 

Os  i 

15223 

— 

42422 

gA 

1 08/sec 

gf 

Log  gf 

0.65 

0.11 

-0.94 

0.87 

0.15 

-0.81 

0.39 

0.070 

-1.15 

2.0 

0.35 

-0.46 

2.8 

0.51 

-0.30 

3.7 

0.66 

-0.18 

2.6 

0.46 

-0.33 

0.99 

0.18 

-0.75 

2.8 

0.50 

-0.30 

6.2 

1.1 

0.05 

6.0 

1.1 

0.04 

0.70 

0.13 

-0.89 

0.53 

0.097 

-1.01 

1.4 

0.26 

-0.59 

7.7 

1.4 

0.15 

0.89 

0.16 

-0.79 

5.1 

0.93 

-0.03 

0.62 

0.1 1 

-0.94 

4.9 

0.90 

-0.04 

2.8 

0.52 

-0.29 

4.3 

0.79 

-0.10 

0.14 

0.026 

-1.58 

0.82 

0.15 

-0.82 

0.36 

0.068 

-1.17 

1.2 

0.22 

-0.66 

0.22 

0.040 

-1.40 

2.6 

0.49 

-0.31 

1.0 

0.19 

-0.72 

3.5 

0.65 

-0.18 

0.97 

0.18 

-0.73 

3.1 

0.59 

-0.23 

4.0 

0.76 

-0.12 

0.40 

0.076 

-1.12 

2.0 

0.39 

-0.41 

1.9 

0.36 

-0.44 

3.7 

0.71 

-0.15 

1.3 

0.25 

-0.61 

9.0 

1.7 

0.24 

0.34 

0.067 

-1.18 

0.85 

0.17 

-0.78 

1.1 

0.21 

-0.67 

2.3 

0.46 

-0.34 

0.069 

0.014 

-1.87 

6.5 

1.3 

0.11 

2.9 

0.59 

-0.23 

3.7 

0.74 

-0.13 

0.15 

0.030 

-1.52 

5.5 

1.1 

0.04 

2.2 

0.45 

-0.35 

1.9 

0.38 

-0.42 

'.in 

i 


ml 

23 

mi 

J 


ml 

mi 

ml 
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Wavelength  Spectrum 
A 

Energy  Levels 
K 

gA 

108/sec 

gf 

Log  gf 

3681.57 

Os  i 

19109 

— 

46264 

3.8 

0.77 

-0.11 

3689.06 

Os  i 

11031 

- 

38130 

1.1 

0.23 

-0.64 

3698.83 

Os  i 

14848 

— 

41876 

0.47 

0.096 

-1.02 

3703.25 

Os  i 

17667 

— 

44663 

5.3 

1.1 

0.04 

3706.56 

Os  i 

23323 

— 

50294 

14. 

2.8 

0.45 

3709.14 

Os  i 

11378 

— 

38331 

0.59 

0.12 

-0.91 

3712.84 

Os  1 

15391 

— 

42317 

1.2 

0.25 

-0.60 

3713.73 

Os  i 

15391 

- 

42310 

3.3 

0.69 

-0.16 

3718.34 

Os  i 

11378 

- 

38264 

0.39 

0.081 

-1.09 

3719.52 

Os  i 

14848 

— 

41726 

2.6 

0.54 

-0.27 

3720.13 

Os  i 

8743 

— 

35616 

0.51 

0.11 

-0.98 

3721.96 

Os  i 

24292 

— 

51152 

4.7 

0.97 

-0.01 

3729.22 

Os  i 

17667 

- 

44475 

1.7 

0.35 

-0.45 

3730.73 

Os  i 

14091 

- 

40888 

0.82 

0.17 

-0.77 

3746.47 

Os  i 

14339 

— 

41023 

1.8 

0.38 

-0.42 

3752.52 

Os  i 

2740 

— 

29382 

1.4 

0.30 

-0.52 

3757.12 

Os  i 

12774 

- 

39383 

0.67 

0.14 

-0.85 

3766.30 

Os  i 

11378 

- 

37922 

0.58 

0.12 

-0.91 

3768.14 

Os  i 

11378 

- 

37909 

0.53 

0.11 

-0.94 

3774.40 

Os  i 

18902 

— 

45389 

4.4 

0.94 

-0.03 

3774.62 

Os  i 

15391 

— 

41876 

1.5 

0.32 

-0.49 

3776.25 

Os  I 

13020 

- 

39494 

0.84 

0.18 

-0.75 

3776.99 

Os  i 

10166 

— 

36634 

0.87 

0.19 

-0.73 

3782.20 

Os  I 

4159 

— 

30592 

1.1 

0.24 

-0.61 

3789.11 

Os  I 

14848 

— 

41232 

0.91 

0.20 

-0.71 

3790.14 

Os  i 

14848 

— 

41225 

6.8 

1.5 

0.17 

3790.73 

Os  i 

14852 

- 

41225 

1.9 

0.42 

-0.38 

3793.91 

Os  I 

18902 

- 

45252 

13. 

2.8 

0.44 

3794.66 

Os  i 

28332 

— 

54677 

8.6 

1.9 

0.27 

3795.67 

Os  i 

24292 

— 

50630 

10.0 

2.2 

0.33 

3827.14 

Os  i 

22616 

— 

48737 

7.0 

1.5 

0.19 

3836.06 

Os  i 

8743 

— 

34804 

0.45 

0.100 

-1.00 

3840.30 

Os  i 

29099 

- 

55132 

30. 

6.6 

0.82 

3841.29 

Os  i 

25013 

- 

51039 

18. 

3.9 

0.59 

3843.66 

Os  i 

15223 

— 

41232 

0.81 

0.18 

-0.75 

3849.94 

Os  i 

12774 

_ 

38741 

0.98 

0.22 

-0.66 

3857.09 

Os  i 

4159 

- 

30078 

0.10 

0.022 

-1.65 

3865.47 

Os  i 

25275 

— 

51138 

28. 

6.2 

0.79 

3876.77 

Os  I 

11031 

- 

36818 

2.2 

0.49 

-0.31 

3881.86 

Os  i 

10166 

— 

35920 

0.58 

0.13 

-0.89 

3886.75 

Os  I 

13020 

_ 

38741 

0.20 

0.046 

-1.34 

3895.18 

Os  I 

15223 

- 

40888 

0.37 

0.085 

-1.07 

3900.39 

Os  I 

2740 

- 

28372 

0.038 

0.0086 

-2.07 

3901.71 

Os  i 

8743 

— 

34365 

0.29 

0.066 

-1.18 

3907.65 

Os  i 

14091 

— 

39675 

0.23 

0.052 

-1.28 

3911.81 

Os  i 

12774 

— 

38331 

0.16 

0.036 

-1.45 

3918.97 

Os  i 

27954 

- 

53464 

5.8 

1.3 

0.13 

3922.03 

Os  i 

12774 

— 

38264 

0.15 

0.035 

-1.45 

3925.10 

Os  i 

12774 

— 

38244 

0.15 

0.035 

-1.45 

3926.77 

Os  i 

18417 

■ - 

43876 

0.75 

0.17 

-0.76 
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gA 

gf 

Log  gf 

A 

K 

1 08/sec 

3928.41 

Os  i 

11378 

— 

36826 

0.14 

0.032 

-1.50 

3928.54 

Os  i 

5144 

— 

30592 

0.024 

0.0055 

-2.26 

3930.00 

Os  l 

14852 

- 

40291 

0.82 

0.19 

-0.72 

3931.52 

Os  i 

11378 

- 

36806 

0.24 

0.055 

-1.26 

3938.59 

Os  i 

8743 

— 

34126 

0.35 

0.082 

-1.09 

3939.57 

Os  i 

13365 

— 

38741 

0.47 

0.11 

-0.96 

3949.78 

Os  i 

13020 

- 

38331 

0.47 

0.11 

-0.96 

3952.77 

Os  t 

14091 

— 

39383 

0.35 

0.083 

-1.08 

3955.37 

Os  i 

15223 

- 

40498 

0.39 

0.091 

-1.04 

3960.51 

Os  i 

24292 

— 

49534 

8.5 

2.0 

0.30 

3961.02 

Os  i 

14848 

_ 

40087 

1.6 

0.37 

-0.44 

3963.63 

Os  l 

4159 

- 

29382 

0.38 

0.090 

-1.05 

3964.96 

Os  l 

2740 

- 

27954 

0.025 

0.0060 

-2.22 

3969.67 

Os  l 

14852 

- 

40036 

1.1 

0.26 

-a58 

3975.44 

Os  i 

12774 

— 

37922 

0.47 

0.11 

-0.95 

3977.23 

Os  l 

5144 

— 

30280 

0.35 

0.084 

-1.07 

3979.36 

Os  l 

30280 

- 

55403 

9.7 

2.3 

0.36 

3988.18 

Os  i 

14339 

- 

39406 

0.65 

0.15 

-0.81 

3988.62 

Os  l 

19411 

- 

44475 

1.1 

0.25 

-0.60 

3991.49 

Os  i 

2740 

— 

27787 

0.0095 

0.0023 

-2.64 

3994.93 

Os  i 

21303 

— 

46328 

2.1 

0.50 

-0.30 

3996.80 

Os  i 

0 

- 

25013 

0.0043 

0.0010 

-2.98 

3998.93 

Os  i 

19893 

- 

44893 

1.7 

0.41 

-0.39 

4003.48 

Os  i 

15391 

- 

40362 

1.2 

0.30 

-0.53 

4004.02 

Os  i 

11378 

— 

36346 

0.27 

0.066 

-1.18 

4005.16 

Os  i 

18902 

— 

43863 

3.3 

0.79 

-0.10 

4015.04 

Os  i 

13365 

- 

38264 

0.31 

0.076 

-1.12 

4018.26 

Os  l 

13365 

- 

38244 

0.73 

0.18 

-0.75 

4029.32 

Os  l 

30592 

- 

55403 

12. 

3.0 

0.48 

4032.92 

Os  i 

23985 

— 

48773 

7.5 

1.8 

0.26 

4037.84 

Os  i 

5766 

— 

30525 

0.053 

0.013 

-1.88 

4038.64 

Os  i 

19109 

- 

43863 

1.3 

0.31 

-0.50 

4041.92 

Os  i 

19411 

- 

44144 

6.9 

1.7 

0.23 

4048.05 

Os  i 

15391 

- 

40087 

1.2 

0.30 

-0.52 

4051.43 

Os  i 

16212 

— 

40888 

0.55 

0.14 

-0.86 

4066.69 

Os  i 

22616 

— 

47199 

56. 

14. 

1.14 

4070.86 

Os  i 

14848 

- 

39406 

1.6 

0.40 

-0.40 

4071.56 

Os  i 

14852 

- 

39406 

1.2 

0.31 

-0.51 

4074.68 

Os  i 

14848 

- 

39383 

1.5 

0.36 

-0.44 

4088.44 

Os  i 

15223 

— 

39675 

0.48 

0.12 

-0.92 

4091.82 

Os  i 

6093 

— 

30525 

0.26 

0.067 

-1.18 

4098.10 

Os  i 

14091 

— 

38486 

0.28 

0.072 

-1.14 

4100.30 

Os  i 

8743 

- 

33124 

0.14 

0.035 

-1.46 

4103.62 

Os  i 

27787 

— 

52149 

8.5 

2.1 

0.33 

4112.02 

Os  i 

5766 

— 

30078 

0.59 

0.15 

-0.83 

4124.60 

Os  i 

11378 

— 

35616 

0.41 

0.10 

-0.98 

4128.96 

Os  i 

4159 

- 

28372 

0.053 

0.014 

-1.87 

4135.78 

Os  i 

4159 

- 

28332 

0.72 

0.18 

-0.73 

4137.84 

Os  i 

15223 

- 

39383 

0.96 

0.25 

-0.61 

4158.78 

Os  i 

14091 

— 

38130 

0.31 

0.081 

-1.09 
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A 


4159.96 

Os  I 

12774 

4172.57 

Os  i 

10166 

4173.23 

Os  i 

5144 

4175.63 

Os  i 

8743 

4184.13 

Os  i 

18417 

4189.91 

Os  I 

12774 

4195.14 

Os  i 

14091 

4201.45 

Os  i 

4159 

4202.06 

Os  i 

14339 

4211.86 

Os  i 

23463 

4213.86 

Os  i 

25013 

4215.16 

Os  i 

14091 

4226.53 

Os  i 

15223 

4233.46 

Os  i 

13020 

4260.85 

Os  i 

0 

4264.75 

Os  i 

13365 

4269.61 

Os  i 

18902 

4277.15 

Os  i 

19049 

4285.90 

Os  i 

13020 

4293.95 

Os  i 

14848 

4296.22 

Os  i 

13365 

4308.88 

Os  i 

19109 

4311.40 

Os  i 

5144 

4326.25 

Os  i 

15223 

4328.68 

Os  i 

11031 

4338.75 

Os  i 

15223 

4351.53 

Os  i 

18902 

4354.46 

Os  i 

10166 

4357.98 

Os  i 

15391 

4358.14 

Os  i 

30525 

4365.67 

Os  i 

13020 

4370.66 

Os  i 

15391 

4376.90 

Os  i 

37809 

4391.08 

Os  i 

19109 

4394.86 

Os  i 

11378 

4397.26 

Os  i 

14091 

4400.58 

Os  I 

32685 

4402.74 

Os  i 

28332 

4404.2  1 

Os  i 

15223 

4411.13 

Os  l 

16212 

4420.47 

Os  i 

0 

4432.41 

Os  i 

13365 

4436.32 

Os  i 

2740 

4437.09 

Os  i 

15391 

4439.64 

Os  i 

15391 

4445.69 

Os  i 

14339 

4447.35 

Os  i 

14339 

4459.53 

Os  i 

15391 

4462.29 

Os  i 

21034 

4465.94 

Os  i 

38264 

K 

108/sec 

- 36806 

0.22 

0.056 

- 34126 

0.27 

0.071 

- 29099 

0.45 

0.12 

- 32685 

0.62 

0.16 

- 42310 

1.9 

0.49 

- 36634 

0.97 

0.25 

- 37922 

0.25 

0.066 

- 27954 

0.048 

0.013 

- 38130 

1.2 

0.31 

- 47199 

75. 

20. 

- 48737 

11. 

2.8 

- 37809 

0.44 

0.12 

- 38876 

0.33 

0.088 

- 36634 

0.52 

0.14 

- 23463 

0.38 

0.10 

- 36806 

0.33 

0.091 

- 42317 

1.9 

0.53 

- 42422 

0.90 

0.25 

- 36346 

0.29 

0.081 

- 38130 

2.7 

0.75 

- 36634 

0.21 

0.059 

- 42310 

0.88 

0.25 

- 28332 

0.17 

0.048 

- 38331 

0.58 

0.16 

- 34126 

0.53 

0.15 

- 38264 

0.51 

0.14 

- 41876 

1.4 

0.40 

- 33124 

0.080 

0.023 

- 38331 

0.23 

0.066 

- 53464 

13. 

3.7 

- 35920 

0.56 

0.16 

- 38264 

0.57 

0.16 

- 60649 

16. 

4.5 

- 41876 

1.3 

0.37 

- 34126 

0.82 

0.24 

- 36826 

0.54 

0.16 

- 55403 

13. 

3.9 

- 51039 

22. 

6.3 

- 37922 

0.26 

0.076 

- 38876 

0.24 

0.070 

- 22616 

0.31 

0.090 

- 35920 

0.27 

0.079 

- 25275 

0.039 

0.01  1 

- 37922 

0.24 

0.070 

- 37909 

0.47 

0.14 

- 36826 

0.14 

0.040 

- 36818 

0.77 

0.23 

- 37809 

0.36 

0.1  1 

- 43437 

0.75 

0.22 

- 60649 

12. 

3.6 

Log  gf 


-1.25 

-1.15 

-0.93 

-0.79 

-0.31 

-0.59 

-1.18 

-1.90 

-0.51 

1.30 

0.45 

-0.94 

-1.06 

-0.85 

-0.99 

-1.04 

-0.28 

-0.61 

-1.09 

-0.13 

-1.23 

-0.61 

-1.32 

-0.79 

-0.83 

-0.84 

-0.40 

-1.64 

-1.18 

0.57 

-0.80 

-0.79 

0.65 

-0.43 

-0.62 

-0.81 

0.59 

0.80 

-1.12 

-1.16 

-1.05 

-1.10 

-1.94 

-1.16 

-0.86 

-1.40 

-0.64 

-0.97 

-0.65 

0.55 
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Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

k 

108/sec 

4479.81 

Os  i 

12774  - 35090 

0.19 

0.058 

-1.24 

4484.76 

Os  i 

10166  - 32457 

0. 1 3 

0.038 

-1.42 

4488.60 

Os  l 

2740  - 25013 

0.0049 

0.0015 

-2.83 

4518.89 

Os  i 

19109  - 41232 

0.41 

0.13 

-0.90 

4520.32 

Os  i 

19109  - 41225 

0,41 

0.13 

-0.90 

4524.87 

Os  i 

11031  - 33124 

0.083 

0.026 

-1.59 

4529.67 

Os  i 

13020  - 35090 

0.14 

0.045 

-1.35 

4537.62 

Os  l 

16212  - 38244 

0. 1 5 

0.045 

-1.34 

4539.92 

Os  i 

25594  - 47615 

4.9 

1.5 

0.18 

4548.66 

Os  l 

14848  - 36826 

0.40 

0.12 

-0.91 

4550.41 

Os  i 

14848  - 36818 

1.9 

0.59 

-0.23 

4551.30 

Os  i 

14852  - 36818 

0.47 

0.15 

-0.83 

4579.04 

Os  i 

19893  - 41726 

0.48 

0.15 

-0.82 

4595.04 

Os  i 

29382  - 51138 

13. 

4.1 

0.62 

> 

r 

A 

4597.16 

Os  l 

11378  - 33124 

0.1  1 

0.036 

-1.45 

4605.04 

Os  l 

16212  - 37922 

0.14 

0.043 

-1.36 

4616.78 

Os  i 

11031  - 32685 

0.19 

0.060 

-1 .22 

4631.83 

Os  i 

15223  - 36806 

0.60 

0.19 

-0.7l 

1 

4634.77 

Os  i 

23323  - 44893 

1.2 

0.38 

-0.42 

\i 

111 

4641.83 

Os  i 

8743  - 30280 

0.019 

0.0062 

—2.2 1 

4663.82 

Os  l 

15391  - 36826 

0.49 

0.16 

-0.80 

in 

4682.31 

Os  i 

12774  - 34126 

0.048 

0.016 

-1.81 

till 

4692.06 

Os  i 

11378  - 32685 

0.076 

0.025 

-1.60 

tin 

4732.80 

Os  i 

15223  - 36346 

0.090 

0.030 

-1.52 

4738.04 

Os  i 

25070  - 46170 

1.2 

0.40 

-0.40 

iui 

4743.89 

Os  i 

17667  - 38741 

0.28 

0.096 

-1.02 

T 

4752.16 

Os  i 

34365  - 55403 

7.2 

2.5 

0.39 

1I1 

4763.10 

Os  i 

38613  - 59602 

12. 

4.1 

0.61 

311 

4793.99 

Os  i 

4159  - 25013 

0.089 

0.031 

-1.51 

■If 

4813.80 

Os  i 

14848  - 35616 

0.060 

0.021 

-1.68 

Sia 

4815.50 

Os  i 

13365  - 34126 

0.039 

0.014 

-1.87 

4815.96 

Os  i 

30280  - 51039 

6.8 

2.3 

0.37 

4826.66 

Os  i 

14091  - 34804 

0.047 

0.017 

-1.78 

4843.87 

Os  i 

8743  - 29382 

0.010 

0.0036 

-2.44 

4865.60 

Os  l 

30592  - 51138 

17. 

6.2 

0.79 

4899.22 

Os  i 

28332  - 48737 

4.5 

1.6 

0.21 

4912.60 

Os  i 

12774  - 33124 

0.090 

0.033 

-1.49 

4935.81 

Os  l 

17667  - 37922 

0.15 

0.053 

-1.27 

4942.94 

Os  i 

15391  - 35616 

0.076 

0.028 

-1.55 

4979.32 

Os  i 

16212  - 36290 

0.13 

0.048 

-1.31 

5031.83 

Os  i 

15223  - 35090 

0.13 

0.051 

-1.29 

5039.12 

Os  i 

18902  - 38741 

0.30 

0.11 

-0.94 

5072.88 

Os  i 

16212  - 35920 

0.10 

0.040 

-1.40 

5074.77 

Os  i 

15391  - 35090 

0.081 

0.031 

-1.50 

5079.09 

Os  i 

12774  - 32457 

0.039 

0.015 

-1.83 

5103.50 

Os  i 

8743  - 28332 

0.032 

0.013 

-1.90 

5110.81 

Os  i 

11031  - 30592 

0.038 

0.015 

-1.82 

5122.23 

Os  i 

14848  - 34365 

0.045 

0.018 

-1.76 

5145.54 

Os  i 

18902  - 38331 

0.14 

0.054 

-1.26 

5149.74 

Os  i 

15391  - 34804 

0.30 

0.12 

-0.92 
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Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

5152.01 

Os  i 

36818  - 56223 

8.5 

3.4 

0.53 

5168.98 

Os  i 

38486  - 57827 

9.7 

3.9 

-0.59 

5193.52 

Os  i 

11031  - 30280 

0.025 

0.010 

-2.00 

5202.63 

Os  i 

10166  - 29382 

0.13 

0.054 

-1.27 

5203.23 

Os  i 

11378  - 30592 

0.023 

0.0095 

-2.02 

5255.82 

Os  i 

19109  - 38130 

0.26 

0.11 

-0.96 

5265.15 

Os  i 

23323  - 42310 

1.1 

0.45 

-0.35 

5283.89 

Os  i 

19411  - 38331 

0.13 

0.053 

-1.28 

5295.65 

Os  i 

16212  - 35090 

0.051 

0.021 

-1.67 

5298.78 

Os  i 

28332  - 47199 

3.0 

1.3 

0.10 

5302.58 

Os  i 

19411  - 38264 

0.083 

0.035 

-1.46 

5336.23 

Os  i 

15391  - 34126 

0.035 

0.015 

-1.83 

5346.03 

Os  i 

11378  - 30078 

0.0069 

0.0030 

-2.53 

5352.25 

Os  i 

17667  - 36346 

0.049 

0.021 

-1.68 

5376.79 

Os  i 

14091  - 32685 

0.15 

0.063 

-1.20 

5403.43 

Os  i 

36346  - 54847 

4.4 

1.9 

0.28 

5412.14 

Os  i 

21033  - 39505 

0.12 

0.053 

-1.28 

5416.34 

Os  i 

30280  - 48737 

14. 

6.0 

0.78 

5416.69 

Os  I 

4159  - 22616 

0.0034 

0.0015 

-2.82 

5417.51 

Os  i 

32685  - 51138 

4.8 

2.1 

0.33 

5441.82 

Os  i 

19893  - 38264 

0.099 

0.044 

-1.35 

5443.31 

Os  i 

14091  - 32457 

0.069 

0.031 

-1.51 

5446.93 

Os  i 

32685  - 51039 

3.8 

1.7 

0.23 

5447.76 

Os  i 

11031  - 29382 

0.0058 

0.0026 

-2.59 

5449.37 

Os  i 

14339  - 32685 

0.027 

0.012 

-1.93 
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Os  i 
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0.40 

0.18 
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0.19 
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0.12 
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-1.28 
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0.030 
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Os  I 
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2.5 
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0.06 
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Os  i 

28140  - 46263 

0.57 

0.26 

-0.59 

5523.53 

Os  i 
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0.99 
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Os  i 
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2.1 

0.33 

5549.79 

Os  i 
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0.73 

-0.14 

5552.88 

Os  i 
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0.0071 

0.0033 

-2.48 
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Os  i 
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Os  i 
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1.3 
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5584.44 

Os  i 
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0.12 
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-1.25 
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Os  i 
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1.0 

0.02 

5620.08 

Os  i 
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—2.24 

5637.41 

Os  i 
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0.0066 

-2.18 
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Os  i 
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0.098 
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-1.33 
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0.12 
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0.023 
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-1.96 
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5780.82 
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15391 

— 
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Os  i 
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— 
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Os  i 

22564 

- 
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Os  l 
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- 
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5860.64 

Os  l 

13020 

- 

30078 
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Os  l 
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— 
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5903.98 

Os  l 

19893 

— 
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Os  t 
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- 

36818 

5908.95 

Os  i 

30280 

- 

47199 

5981.36 

Os  i 

18902 

- 

35616 

5983.22 

Os  t 
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42310 
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Os  i 

34365 

— 
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6015.79 

Os  i 

21303 

- 

37922 
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- 
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- 
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— 
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— 
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6791.53 

Os  i 

8743 

— 

23463 

6806.61 

Os  i 

15391 

- 

30078 

6878.70 

Os  i 

14848 

— 

29382 

6901.58 

Os  i 

25602 

— 

40087 

6956.02 

Os  i 

34365 

— 

48737 

6984.95 
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gf 
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0.0067 

-2.18 
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0.076 

-1.12 
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0.58 
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0.13 
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6.8 

0.83 

0.13 
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0.13 
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0.0034 
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-2.71 
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1.2 

0.09 

4.3 

2.5 

0.40 

0.0040 
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6.0 

0.78 

4.1 

2.4 

0.39 

0.031 

0.018 

-1.74 

0.15 

0.095 
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1.8 

0.26 

3.5 

2.2 

0.34 

0.027 

0.017 

-1.77 

0.030 
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0.0058 

0.0037 
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0.055 
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0.02 

0.0032 

0.0021 
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-1.75 
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0.077 

0.064 

-1.20 

0.021 

0.018 

-1.73 

0.0037 

0.0033 

-2.48 

1.3 

1.2 

0.06 

0.0056 

0.0052 

-2.29 

0.055 

0.053 

-1.28 

0.0015 

0.0014 

-2.85 

Wavelength  Spectrum 
A 

Energy  Levels 
k 

g-A 

108/sec 

gf 

Log  gf 

2067.21 

Os  it 

3593  - 51952 

250. 

16. 

1.20 

2070.67 

Os  ii 

3929  - 52206 

144. 

9.3 

0.97 

2194.39 

Os  ii 

3593  - 49149 

73. 

5.3 

0.72 

2282.26 

Os  ii 

0 - 43802 
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13137  - 54445 
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1.82 
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0.83 
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1.5 

0.16 

5295.63 

Pd  i 

35928  - 54806 

7.6 

3.2 

0.51 

5312.57 

Pd  i 

36181  - 54998 

1.2 

0.51 

-0.29 

5345.10 

Pd  i 

39858  - 58562 

1.3 

0.56 

-0.25 

5395.24 

Pd  i 

39858  - 58388 

3.2 

1.4 

0.15 

5542.80 

Pd  i 

36976  - 55012 

3.8 

1.7 

0.24 

291 


Wavelength 

A 

5547.02 

5619.44 
5642.69 

5655.42 

5670.07 

5690.14 

5695.09 
5736.61 
6774.54 
6784.52 

6833.42 

7016.44 
7310.06 
7368.12 
7391.92 

7486.90 

7764.03 
7786.67 
7915.80 

7961.08 

8132.82 

8300.83 
8353.58 
8532.74 

8599.10 

8761.35 


Spectrum 

Energy  Levels 
K 

gA 

108/sec 

gf 

Log  gf 

Pd  i 

36976 

- 54998 

2.5 

1.2 

0.06 

Pd  i 

40771 

- 58562 

2.6 

1.2 

0.08 

Pd  i 

40839 

- 58556 

1.5 

0.70 

-0.16 

Pd  I 

40771 

- 58448 

1.3 

0.61 

-0.21 

Pd  i 

37394 

- 55025 

5.1 

2.5 

0.39 

Pd  i 

40839 

- 58408 

1.0 

0.50 

-0.30 

Pd  i 

37394 

- 54948 

3.8 

1.9 

0.27 

Pd  I 

37394 

- 54821 

1.3 

0.63 

-0.20 

Pd  I 

25101 

- 39858 

0.067 

0.046 

-1.34 

Pd  I 

34069 

- 48804 

2.1 

1.5 

0.17 

Pd  i 

40369 

- 54998 

0.31 

0.22 

-0.67 

Pd  I 

38088 

- 52336 

0.69 

0.51 

-0.29 

Pd  I 

38812 

- 52488 

0.86 

0.69 

-0.16 

Pd  I 

35451 

- 49020 

2.8 

2.3 

0.35 

Pd  i 

38812 

- 52336 

1.8 

1.5 

0.17 

Pd  i 

35451 

- 48804 

0.61 

0.51 

-0.29 

Pd  I 

35928 

- 48804 

4.5 

4.1 

0.61 

Pd  i 

36181 

- 49020 

1.1 

1.00 

-0.00 

Pd  i 

39858 

- 52488 

3.3 

3.1- 

0.49 

Pd  i 

28214 

- 40771 

0.081 

0.077 

-1.11 

Pd  I 

25101 

- 37394 

0.096 

0.095 

-1.02 

Pd  I 

36976 

- 49020 

1.9 

2.0 

0.30 

Pd  I 

40369 

- 52336 

0.68 

0.72 

-0.14 

Pd  I 

40771 

- 52488 

1.4 

1.6 

0.19 

Pd  I 

37394 

- 49020 

0.73 

0.81 

-0.09 

Pd  I 

37394 

- 48804 

2.8 

3.2 

0.50 

i 
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Wavelength  Spectrum 
A 

Energy  Levels 
K 

gA 

108/sec 

gf 

Log  gf 

2486.53 

Pd  u 

27094  - 67299 

37. 

3.4 

0.54 

2488.92 

Pd  il 

25081  - 65247 

94. 

8.7 

0.94 

2498.78 

Pd  il 

32278  - 72285 

48. 

4.5 

0.65 

2854.58 

Pd  il 

32278  - 67299 

28. 

3.5 

0.54 

Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3650.18 

Pr  ii 

0 

- 27388 

0.083 

0.017 

-1.78 

3711.10 

Pr  ii 

442 

- 27380 

0.19 

0.039 

-1.41 

3769.70 

Pr  ii 

442 

- 26962 

0.095 

0.020 

-1.69 

3823.57 

Pr  ii 

0 

- 26146 

0.031 

0.0067 

-2.17 

3826.71 

Pr  ii 

3893 

- 30018 

0.27 

0.060 

-1.22 

3868.58 

Pr  n 

0 

- 25842 

0.050 

0.011 

-1.95 

3878.31 

Pr  n 

1649 

- 27425 

0.11 

0.025 

-1.60 

3884.04 

Pr  ii 

1649 

- 27388 

0.044 

0.010 

-2.00 

3885.19 

Pr  ii 

1649 

- 27380 

0.51 

0.11 

-0.94 

3889.33 

Pr  ii 

442 

- 26146 

0.36 

0.081 

-1.09 

3899.56 

Pr  ii 

1744 

- 27380 

0.100 

0.023 

-1.64 

3908.03 

Pr  ii 

4437 

- 30018 

1.9 

0.43 

-0.37 

3912.90 

Pr  ii 

1649 

- 27198 

0.69 

0.16 

-0.80 

3918.86 

Pr  ii 

2998 

- 28509 

2.0 

0.46 

-0.34 

3920.52 

Pr  ii 

0 

- 25500 

0.17 

0.039 

-1.41 

3925.46 

Pr  ii 

0 

- 25468 

0.65 

0.15 

-0.82 

3927.45 

Pr  ii 

1744 

- 27198 

0.53 

0.12 

-0.91 

3935.82 

Pr  ii 

442 

- 25842 

0.28 

0.064 

-1.19 

3947.63 

Pr  ii 

1649 

- 26974 

0.65 

0.15 

-0.82 

3949.44 

Pr  ii 

1649 

- 26962 

0.80 

0.19 

-0.73 

3953.52 

Pr  ii 

4437 

- 29724 

1.7 

0.41 

-0.39 

3962.45 

Pr  ii 

1744 

- 26974 

0.42 

0.099 

-1.00 

3964.26 

Pr  ii 

1744 

- 26962 

0.50 

0.12 

-0.93 

3964.83 

Pr  ii 

442 

- 25657 

0.97 

0.23 

-0.64 

3965.26 

Pr  ii 

1649 

- 26861 

0.97 

0.23 

-0.64 

3966.57 

Pr  ii 

2998 

- 28202 

0.71 

0.17 

-0.78 

3971.16 

Pr  ii 

3403 

- 28578 

0.70 

0.16 

-0.78 

3972.16 

Pr  ii 

442 

- 25610 

0.38 

0.089 

-1.05 

3982.06 

Pr  ii 

3403 

- 28509 

3.0 

0.70 

-0.15 

3989.72 

Pr  ii 

442 

- 25500 

0.80 

0.19 

-0.72 

3994.83 

Pr  ii 

442 

- 25468 

0.93 

0.22 

-0.65 

3997.05 

Pr  ii 

2998 

- 28010 

0.68 

0.16 

-0.79 

4000.19 

Pr  ii 

1649 

- 26641 

0.51 

0.12 

-0.91 

4008.71 

Pr  ii 

5079 

- 30018 

4.1 

0.98 

-0.01 

4015.39 

Pr  ii 

1744 

- 26641 

0.60 

0.15 

-0.84 

4031.76 

Pr  ii 

1649 

- 26445 

0.57 

0.14 

-0.86 

4033.86 

Pr  ii 

2998 

- 27782 

1.1 

0.27 

-0.57 

4034.30 

Pr  ii 

1744 

- 26524 

0.18 

0.044 

-1.36 

4038.47 

Pr  ii 

0 

- 24755 

0.36 

0.087 

-1.06 

4039.36 

Pr  ii 

1649 

- 26398 

0.37 

0.089 

-1.05 

4044.82 

Pr  ii 

0 

- 24716 

0.65 

0.16 

—0.80 

4054.85 

Pr  ii 

1744 

- 26398 

1.7 

0.43 

-0.37 

4056.54 

Pr  ii 

5079 

- 29724 

4.5 

1.1 

0.04 

4061.34 

Pr  ii 

5108 

- 29724 

0.22 

0.055 

-1.26 

4062.82 

Pr  ii 

3403 

- 28010 

4.1 

1.0 

0.01 

4081.02 

Pr  ii 

1649 

- 26146 

0.36 

0.090 

-1.05 

4096.82 

Pr  ii 

1744 

- 26146 

0.41 

0.10 

-0.99 

4100.22 

Pr  ii 

2998 

- 27380 

0.16 

0.041 

-1.39 

4100.75 

Pr  ii 

4437 

- 28816 

4.5 

1.1 

0.06 

41 1 1.87 

Pr  ii 

442 

- 24755 

0.072 

0.018 

-1.74 
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Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

41  18.48 

Pr  il 

442  - 24716 

0.83 

0.21 

-0.68 

4132.23 

Pr  u 

1649  - 25842 

0.1  1 

0.029 

-1.53 

4141.26 

Pr  n 

4437  - 28578 

2.1 

0.55 

-0.26 

4143.14 

Pr  u 

2998  - 27128 

2.6 

0.68 

-0.17 

4148.46 

Pr  il 

1744  - 25842 

0.18 

0.047 

-1.32 

4164.19 

Pr  il 

1649  - 25657 

1.1 

0.28 

-0.55 

4168.08 

Pr  n 

3403  - 27388 

0.28 

0.074 

-1.13 

4169.46 

Pr  ii 

3403  - 27380 

0.24 

0.062 

-1.21 

4171.82 

Pr  ii 

2998  - 26962 

0.58 

0.15 

-0.82 

4172.27 

Pr  ii 

1649  - 25610 

0.47 

0.12 

-0.91 

4179.42 

Pr  n 

1649  - 25569 

3.3 

0.86 

-0.07 

4180.68 

Pr  ii 

1744  - 25657 

0.044 

0.01 1 

-1.94 

4189.52 

Pr  ii 

2998  - 26861 

2.3 

0.60 

-0.22 

4191.62 

Pr  ii 

1649  - 25500 

0.35 

0.092 

-1.03 

4206.74 

Pr  ii 

4437  - 28202 

3.3 

0.88 

-0.06 

4208.3 1 

Pr  u 

1744  - 25500 

0.31 

0.082 

-1.08 

4213.96 

Pr  ii 

1744  - 25468 

0.035 

0.0093 

-2.03 

4222.98 

Pr  n 

442  - 24115 

1.6 

0.43 

-0.36 

4225.33 

Pr  n 

0 - 23660 

1.4 

0.38 

-0.42 

4236.21 

Pr  ii 

1649  - 25249 

0.18 

0.050 

-1.30 

4241.02 

Pr  n 

4437  - 28010 

1.2 

0.33 

-0.48 

4243.53 

Pr  n 

3403  - 26962 

0.32 

0.087 

-1.06 

4247.66 

Pr  n 

442  - 23978 

0.35 

0.094 

-1.03 

4249.48 

Pr  n 

2998  - 26524 

0.076 

0.021 

-1.69 

4254.42 

Pr  ii 

5079  - 28578 

0.75 

0.20 

-0.69 

4261.80 

Pr  u 

3403  - 26861 

0.13 

0.034 

-1.47 

4263.81 

Pr  ii 

2998  - 26445 

0.22 

0.061 

4272.27 

Pr  ii 

2998  - 26398 

0.64 

0.18 

-0.75 

4282.44 

Pr  ii 

4437  - 27782 

0.95 

0.26 

-0.58 

4290.99 

Pr  ii 

1649  - 24947 

0.031 

0.0085 

-2.07 

4297.76 

Pr  ii 

0 - 23261 

0.38 

0.1 1 

-0.98 

4302.10 

Pr  ii 

3403  - 26641 

0.089 

0.025 

-1.61 

4305.76 

Pr  ii 

442  - 23660 

0.56 

0.15 

-0.81 

4323.55 

Pr  ii 

5079  - 28202 

0.29 

0.083 

-1.08 

4329.42 

Pr  ii 

1744  - 24835 

0.14 

0.040 

-1.39 

4333.91 

Pr  ii 

1649  - 24716 

0.70 

0.20 

-0.71 

4338.69 

Pr  ii 

3403  - 26445 

0.30 

0.086 

-1.07 

4347.49 

Pr  u 

3403  - 26398 

0.39 

0.1 1 

-0.95 

4351.85 

Pr  ii 

1744  - 24716 

0.58 

0.17 

-0.78 

4359.80 

Pr  ii 

5079  - 28010 

0.53 

0.15 

-0.82 

4368.33 

Pr  ii 

0 - 22886 

0.38 

0.1 1 

-0.96 

4395.79 

Pr  ii 

3403  - 26146 

0.14 

0.041 

-1.39 

4403.61 

Pr  ii 

5079  - 27782 

0.21 

0.061 

-1.21 

4405.85 

Pr  ii 

4437  - 27128 

0.44 

0.13 

-0.89 

4408.84 

Pr  ii 

0 - 22675 

0.50 

0.15 

-0.84 

4412.16 

Pr  ii 

2998  - 25657 

0.054 

0.016 

-1.80 

4413.77 

Pr  ii 

1744  - 24394 

0.19 

0.057 

-1.25 

4421.23 

Pr  ii 

2998  - 25610 

0.1 1 

0.031 

-1.50 

4429.24 

Pr  ii 

2998  - 25569 

0.83 

0.24 

-0.61 

4449.87 

Pr  ii 

1649  - 24115 

0.33 

0.097 

-1.01 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

4454.38 

Pr  ii 

442 

- 22886 

0.021 

0.0064 

-2.20 

4458.34 

Pr  ii 

4437 

- 26861 

0.088 

0.026 

-1.58 

4468.71 

Pr  ii 

1744 

- 24115 

0.43 

0.13 

-0.89 

4473.84 

Pr  ii 

5079 

- 27425 

0.064 

0.019 

-1.71 

4477.26 

Pr  ii 

1649 

- 23978 

0.058 

0.018 

-1.75 

4487.82 

Pr  ii 

442 

- 22718 

0.0086 

0.0026 

-2.59 

4492.43 

Pr  ii 

3403 

- 25657 

0.039 

0.012 

-1.93 

4496.43 

Pr  ii 

442 

- 22675 

0.32 

0.098 

-1.01 

4501.83 

Pr  ii 

3403 

- 25610 

0.027 

0.0083 

-2.08 

4510.16 

Pr  ii 

3403 

- 25569 

0.54 

0.16 

-0.78 

4517.60 

Pr  ii 

442 

- 22571 

0.060 

0.018 

-1.74 

4534.15 

Pr  ii 

5079 

- 27128 

0.36 

0.1 1 

-0.95 

4535.92 

Pr  ii 

0 

- 22040 

0.086 

0.026 

-1.58 

4550.06 

Pr  ii 

5226 

- 27198 

0.031 

0.0095 

-2.02 

4550.88 

Pr  ii 

1649 

- 23617 

0.013 

0.0042 

-2.38 

4568.55 

Pr  ii 

5079 

- 26962 

0.023 

0.0072 

-2.14 

4570.57 

Pr  ii 

1744 

- 23616 

0.027 

0.0084 

-2.07 

4576.32 

Pr  ii 

3403 

- 25249 

0.043 

0.013 

-1.87 

4578.14 

Pr  ii 

2998 

- 24835 

0.032 

0.0100 

-2.00 

4595.87 

Pr  ii 

5108 

- 26860 

0.028 

0.0089 

-2.05 

4612.07 

Pr  ii 

0 

- 21676 

0.031 

0.010 

-2.00 

4627.05 

Pr  ii 

3893 

- 25500 

0.023 

0.0075 

-2.13 

4628.75 

Pr  ii 

442 

- 22040 

0.070 

0.022 

-1.65 

4646.06 

Pr  ii 

1744 

- 23261 

0.050 

0.016 

-1.79 

4651.52 

Pr  ii 

1649 

- 23141 

0.072 

0.023 

-1.63 

4664.65 

Pr  ii 

3403 

- 24835 

0.078 

0.025 

-1.60 

4672.08 

Pr  ii 

1744 

- 23141 

0.096 

0.032 

-1.50 

4678.17 

Pr  ii 

4098 

- 25468 

0.039 

0.013 

-1.90 

4679.11 

Pr  ii 

5079 

- 26445 

0.036 

0.012 

-1.93 

4707.54 

Pr  ii 

1649 

- 22886 

0.019 

0.0063 

-2.20 

4707.94 

Pr  ii 

442 

- 21676 

0.016 

0.0053 

—2.27 

4728.63 

Pr  ii 

1744 

- 22886 

0.019 

0.0063 

-2.20 

4734.18 

Pr  ii 

2998 

- 24115 

0.021 

0.0072 

-2.14 

4744.93 

Pr  ii 

1649 

- 22718 

0.029 

0.0098 

-2.01 

4746.93 

Pr  ii 

5226 

- 26287 

0.13 

0.044 

-1.36 

4757.94 

Pr  ii 

6414 

- 27425 

0.096 

0.033 

-1.49 

4762.73 

Pr  ii 

3403 

- 24394 

0.052 

0.018 

-1.75 

4765.22 

Pr  ii 

2998 

- 23978 

0.031 

0.01  1 

-1.97 

4779.20 

Pr  ii 

7660 

- 28578 

0.048 

0.016 

-1.79 

4783.35 

Pr  ii 

2998 

- 23898 

0.051 

0.017 

-1.76 

4799.94 

Pr  ii 

1744 

- 22571 

0.0042 

0.00 1 5 

-2.84 

4801.15 

Pr  ii 

3893 

- 24716 

0.05  1 

0.018 

-1.75 

4814.34 

Pr  ii 

8958 

- 29724 

0.1 1 

0.037 

-1.43 

4839.54 

Pr  ii 

4098 

- 24755 

0.023 

0.008  1 

-2.09 

4859.04 

Pr  ii 

3403 

- 23978 

0.013 

0.0047 

-2.33 

4865.24 

Pr  ii 

6414 

- 26962 

0.061 

0.022 

-1.66 

4876.26 

Pr  ii 

5108 

- 25610 

0.025 

0.0090 

-2.05 

4877.82 

Pr  ii 

3403 

- 23898 

0.042 

0.015 

-1.83 

4879.12 

Pr  ii 

5079 

- 25569 

0.0083 

0.0030 

-2.53 

4886.05 

Pr  ii 

5108 

- 25569 

0.021 

0.0075 

-2. 1 3 
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Wavelength  Spectrum 

Energy’  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

490 1 .48 

Pr  ii 

7806 

- 28202 

0.044 

0.016 

-1.80 

4912.63 

Pr  u 

7660 

- 28010 

0.083 

0.030 

-1.52 

4925.63 

Pr  u 

1744 

- 22040 

0.0078 

0.0028 

-2.55 

4943.74 

Pr  ii 

3893 

- 24115 

0.014 

0.005  1 

—2.29 

4956.65 

Pr  ii 

5079 

- 25249 

0.054 

0.020 

-1.70 

5002.45 

Pr  ii 

6414 

- 26398 

0.086 

0.032 

-1.49 

5004.58 

Pr  ii 

7806 

- 27782 

0.064 

0.024 

-1.62 

5015.54 

Pr  ii 

1744 

- 21676 

0.0071 

0.0027 

-2.57 

5034.42 

Pr  n 

8958 

- 28816 

0.51 

0.20 

-0.71 

5064.84 

Pr  n 

3403 

- 23141 

0.01 1 

0.0042 

-2.38 

5110.38 

Pr  n 

4098 

- 23660 

0.16 

0.064 

-1.20 

5110.77 

Pr  ii 

9255 

- 28816 

1.1 

0.43 

-0.37 

51 18.02 

Pr  ii 

4437 

- 23970 

0.01  l 

0.0044 

-2.36 

5129.52 

Pr  ii 

5226 

- 24716 

0.25 

0.098 

-1.01 

5135.13 

Pr  ii 

7660 

- 27128 

0.33 

0.13 

-0.89 

5161 .74 

Pr  ii 

3893 

- 23261 

0.083 

0.033 

-1.48 

5173.90 

Pr  n 

7806 

- 27128 

0.75 

0.30 

-0.52 

5175.83 

Pr  ii 

3403 

- 22718 

0.016 

0.0063 

-2.20 

5183.85 

Pr  u 

5108 

- 24394 

0.025 

0.010 

-1.99 

5195.11 

Pr  ii 

8958 

- 28202 

0.24 

0.098 

-1.01 

5195.31 

Pr  ii 

6414 

- 25657 

0.16 

0.066 

-1.18 

5206.56 

Pr  ii 

7660 

- 26861 

0.41 

0.17 

-0.78 

5207.90 

Pr  ii 

6414 

- 25610 

0.12 

0.048 

-1.32 

5216.76 

Pr  ii 

4098 

- 23261 

0.019 

0.0076 

-2. 12 

5219.05 

Pr  ii 

6414 

- 25569 

0.28 

0.12 

-0.93 

5220.1 1 

Pr  n 

6418 

- 25569 

0.45 

0.18 

-0.74 

5251.74 

Pr  ii 

5079 

- 241 15 

0.036 

0.015 

-1.83 

5259.74 

Pr  ii 

5108 

- 241 15 

0.36 

0.15 

-0.83 

5263.88 

Pr  ii 

3893 

- 22886 

0.067 

0.028 

-1.55 

5292.10 

Pr  ii 

5079 

- 23970 

0.17 

0.072 

-1.14 

5292.63 

Pr  ii 

5226 

- 24115 

0.18 

0.075 

-1.12 

5298.1 1 

Pr  n 

5108 

- 23978 

0.12 

0.049 

-1.31 

5308.96 

Pr  ii 

6418 

- 25249 

0.017 

0.0070 

-2.16 

531 1.12 

Pr  n 

8958 

- 27782 

0.14 

0.057 

-1.24 

5312.33 

Pr  u 

5079 

- 23898 

0.034 

0.014 

-1.84 

5321.09 

Pr  ii 

4098 

- 22886 

0.034 

0.014 

-1.84 

5321.81 

Pr  ii 

7660 

- 26445 

0.041 

0.017 

-1.76 

5322.78 

Pr  ii 

3893 

- 22675 

0.15 

0.065 

-1.19 

5331.48 

Pr  ii 

5226 

- 23978 

0.035 

0.015 

-1.83 

5352.40 

Pr  ii 

3893 

- 22571 

0.071 

0.030 

-1.52 

5381.26 

Pr  ii 

4098 

- 22675 

0.0065 

0.0028 

-2.55 

5411.56 

Pr  ii 

4098 

- 22571 

0.020 

0.0087 

-2.06 

5509.15 

Pr  ii 

3893 

- 22040 

0.021 

0.0095 

-2.02 

5519.38 

Pr  ii 

11611 

- 29724 

0.036 

0.017 

-1.78 

5571.84 

Pr  ii 

4098 

- 22040 

0.014 

0.0065 

-2.18 

5582.40 

Pr  ii 

8490 

- 26398 

0.014 

0.0067 

-2.17 

5610.22 

Pr  ii 

9379 

- 27198 

0.076 

0.036 

-1.45 

5621.85 

Pr  ii 

3893 

- 21676 

0.013 

0.0061 

-2.22 

5662.19 

Pr  ii 

8490 

- 26146 

0.016 

0.0076 

-2.12 

5677.04 

Pr  ii 

5108 

- 22718 

0.0061 

0.0029 

-2.53 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

5681.90 

Pr  ii 

9379  - 26974 

0.072 

0.035 

-1.46 

5685.61 

Pr  ii 

9379  - 26962 

0.017 

0.0084 

-2.08 

5687.19 

Pr  ii 

4098  - 21676 

0.0065 

0.0031 

-2.50 

5689.18 

Pr  ii 

11005  - 28578 

0.045 

0.022 

-1.66 

5695.93 

Pr  ii 

9647  - 27198 

0.031 

0.015 

-1.82 

5711.65 

Pr  ii 

11005  - 28509 

0.078 

0.038 

-1.42 

5719.09 

Pr  ii 

6418  - 23898 

0.024 

0.012 

-1.92 

5775.92 

Pr  ii 

7447  - 24755 

0.0078 

0.0039 

-2.41 

5791.38 

Pr  ii 

9379  - 26641 

0.053 

0.027 

-1.57 

5810.62 

Pr  ii 

11611  - 28816 

0.087 

0.044 

-1.36 

5813.59 

Pr  ii 

11005  - 28202 

0.029  . 

0.015 

-1.83 

5823.72 

Pr  ii 

8490  - 25657 

0.081 

0.041 

-1.38 

5879.25 

Pr  ii 

11005  - 28010 

0.14 

0.072 

-1.14 

5892.23 

Pr  ii 

11611  - 28578 

0.12 

0.061 

-1.21 

5967.84 

Pr  ii 

9647  - 26398 

0.13 

0.069 

-1.16 

6025.72 

Pr  n 

11611  - 28202 

0.28 

0.15 

-0.82 

6141.51 

Pr  ii 

9379  - 25657 

0.032 

0.018 

-1.74 

6159.09 

Pr  ii 

9379  - 25610 

0.013 

0.0073 

-2.14 

6161.19 

Pr  ii 

8490  - 24716 

0.14 

0.080 

-1.10 

6165.95 

Pr  ii 

7447  - 23660 

0.15 

0.084 

-1.08 

6182.34 

Pr  ii 

11611  - 27782 

0.098 

0.056 

-1.25 

6200.79 

Pr  ii 

1 1005  - 27128 

0.049 

0.028 

-1.55 

6244.34 

Pr  ii 

9647  - 25657 

0.044 

0.026 

-1.59 

6262.54 

Pr  ii 

9647  - 25610 

0.038 

0.022 

-1.65 

6278.68 

Pr  ii 

9647  - 25569 

0.037 

0.022 

-1.65 

6305.26 

Pr  ii 

1 1005  - 26861 

0.046 

0.028 

-1.56 

6398.00 

Pr  ii 

8490  - 24115 

0.029 

0.018 

-1.75 

6454.87 

Pr  ii 

8490  - 23978 

0.0056 

0.0035 

-2.45 

6475.29 

Pr  ii 

7447  - 22886 

0.0041 

0.0026 

-2.58 

6564.63 

Pr  ii 

7447  - 22675 

0.0099 

0.0064 

-2.19 

6850.55 

Pr  ii 

7447  - 22040 

0.0078 

0.0055 

-2.26 

7021.54 

Pr  ii 

9379  - 23617 

0.035 

0.026 

-1.59 

■% 
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Wavelength  Spectrum 

Energy  Levels 

&A 

gf 

Log  gf 

A 

k 

108/sec 

2049.37 

Pt  l 

0 

— 

48779 

2.9 

0.18 

-0.74 

2067.50 

Pt  i 

0 

- 

48352 

0.89 

0.057 

-1.24 

2084.59 

Pt  i 

824 

- 

48779 

2.5 

0.16 

-0.79 

2103.33 

Pt  i 

824 

- 

48352 

0.91 

0.060 

-1.22 

2128.61 

Pt  i 

776 

— 

47741 

1.0 

0.068 

-1.17 

2144.23 

Pt  i 

0 

— 

46622 

1.8 

0.13 

-0.90 

2165.17 

Pt  i 

0 

- 

46 1 70 

0.69 

0.048 

-1.32 

">  ">0')  ">"> 

Pt  i 

776 

- 

46 1 70 

0.70 

0.05 1 

-1.29 

2222.67 

Pt  i 

6568 

- 

51546 

2.1 

0.16 

-0.80 

2249.30 

Pt  i 

0 

— 

44444 

0.27 

0.02 1 

-1.68 

2274.38 

Pt  i 

776 

— 

44730 

0.75 

0.058 

-1.24 

2289.27 

Pt‘  i 

776 

- 

44444 

0.43 

0.034 

-1.47 

2292.40 

Pt  t 

824 

- 

44433 

0.43 

0.034 

-1.47 

2308.04 

Pt  i 

6568 

- 

49881 

3.4 

0.27 

-0.57 

2318.29 

Pt  i 

824 

— 

43946 

0.76 

0.062 

-1.21 

2326.10 

Pt  i 

6568 

_ 

49545 

1.6 

0.13 

-0.89 

2340.18 

Pt  i 

6568 

- 

49286 

3.1 

0.25 

-0.60 

2357.10 

Pt  i 

776 

- 

43188 

1.3 

0.10 

-0.98 

2368.28 

Pt  i 

6568 

- 

48779 

3.9 

0.33 

-0.48 

2383.64 

Pt  l 

10132 

— 

52072 

6.0 

0.51 

-0.29 

2386.81 

Pt  l 

776 

— 

42660 

0.22 

0.019 

-1.73 

2389.53 

Pt  i 

824 

- 

42660 

0.66 

0.056 

-1.25 

2396.17 

Pt  i 

13496 

- 

55217 

2.9 

0.25 

-0.60 

2401.87 

Pt  i 

10132 

- 

51752 

3.8 

0.33 

-0.48 

2403.09 

Pt  i 

6140 

— 

47741 

5.4 

0.47 

-0.33 

2418.06 

Pt  i 

1 3496 

— 

54839 

9.9 

0.87 

-0.06 

2428.04 

Pt  i 

6568 

- 

47741 

2.7 

0.24 

-0.62 

2428.20 

Pt  l 

101 17 

- 

51287 

3.6 

0.32 

-0.50 

2429.10 

Pt  i 

10132 

- 

51287 

1.8 

0.16 

-0.80 

2436.69 

Pt  i 

776 

— 

4 1 803 

1.3 

0.12 

-0.93 

2440.06 

Pt  i 

0 

— 

40970 

4.2 

0.37 

-0.43 

2450.97 

Pt  i 

0 

- 

40788 

0.40 

0.036 

-1.45 

2467.44 

Pt  i 

0 

— 

40516 

2.7 

0.25 

-0.60 

2471.01 

Pt  l 

13496 

- 

53953 

4.6 

0.42 

-0.38 

2487.17 

Pt  i 

0 

— 

40194 

5.7 

0.53 

-0.28 

2490.12 

Pt  l 

824 

— 

40970 

1.4 

0.13 

-0.88 

2495.82 

Pt  i 

6568 

- 

46623 

5.7 

0.53 

-0.27 

2498.50 

Pt  l 

776 

- 

40788 

1.6 

0.15 

-0.82 

2508.50 

Pt  i 

6568 

- 

46420 

4.1 

0.39 

-0.41 

2514.07 

Pt  i 

101 17 

— 

49881 

3.7 

0.35 

-0.46 

2515.03 

Pt  i 

10132 

— 

49881 

4.4 

0.42 

-0.38 

2515.58 

Pt  l 

776 

- 

40516 

1.5 

0.14 

-0.84 

2524.30 

Pt  i 

6568 

— 

46170 

4.5 

0.43 

-0.37 

2529.41 

Pt  i 

13496 

- 

53019 

4.8 

0.46 

-0.34 

2536.49 

Pt  i 

10132 

— 

49545 

3.5 

0.34 

-0.47 

2539.20 

Pt  i 

824 

— 

40194 

0.93 

0.090 

-1.05 

2549.46 

Pt  i 

13496 

— 

52708 

2.1 

0.20 

-0.69 

2552. 

Pt  i 

10117 

— 

49286 

3.3 

0.33 

-0.49 

2596.00 

Pt  i 

15502 

— 

5401 1 

6.9 

0.70 

-0.15 

2603.14 

Pt  i 

10132 

- 

48536 

4.1 

0.42 

-0.38 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2619.57 

Pt  i 

6568 

- 44730 

1.1 

0.11 

-0.96 

2628.03 

Pt  i 

776 

- 38816 

4.5 

0.46 

-0.33 

2639.35 

Pt  i 

6568 

- 44444 

2.6 

0.27 

-0.57 

2646.89 

Pt  i 

0 

- 37769 

3.1 

0.32 

-0.49 

2650.86 

Pt  i 

824 

- 38536 

1.9 

0.20 

-0.70 

2658.17 

Pt  i 

10132 

- 47741 

1.0 

0.11 

-0.97 

2659.45 

Pt  i 

0 

- 37591 

8.2 

0.87 

-0.06 

2674.57 

Pt  i 

6568 

- 43946 

0.71 

0.076 

-1.12 

2677.15 

Pt  i 

0 

- 37342 

1.2 

0.13 

-0.89 

2698.43 

Pt  i 

6140 

- 43188 

2.9 

0.31 

-0.50 

2702.40 

Pt  i 

776 

- 37769 

6.2 

0.68 

-0.17 

2705.89 

Pt  i 

824 

- 37769 

5.0 

0.55 

-0.26 

2713.13 

Pt  i 

101  17 

- 46965 

2.5 

0.28 

-0.55 

2719.04 

Pt  i 

824 

- 37591 

3.9 

0.43 

-0.37 

2729.92 

Pt  i 

6568 

- 43188 

1.9 

0.21 

-0.68 

2733.96 

Pt  i 

776 

- 37342 

5.0 

0.56 

-0.25 

2738.48 

Pt  i 

101  17 

- 46623 

2.7 

0.31 

-0.51 

2747.61 

Pt  i 

13496 

- 49881 

5.6 

0.64 

-0.20 

2753.86 

Pt  i 

10132 

- 46434 

3.0 

0.34 

-0.47 

2754.92 

Pt  i 

10132 

- 46420 

7.5 

0.85 

-0.07 

2769.84 

Pt  i 

6568 

- 42660 

0.38 

0.044 

-1.36 

2771.67 

Pt  i 

776 

- 36845 

1.2 

0.14 

-0.85 

2773.24 

Pt  i 

13496 

- 49545 

3.0 

0.35 

-0.45 

2774.00 

Pt  i 

10132 

- 46170 

0.71 

0.081 

-1.09 

2793.27 

Pt  i 

13496 

- 49286 

3.6 

0.43 

-0.37 

2803.24 

Pt  i 

6140 

- 41803 

1.4 

0.17 

-0.78 

2808.51 

Pt  i 

15502 

- 51098 

1.0 

0.12 

-0.92 

2818.25 

Pt  i 

824 

- 36296 

0.1 1 

0.013 

-1.89 

2830.30 

Pt  i 

0 

- 35322 

2.3 

0.28 

-0.56 

2834.71 

Pt  i 

10132 

- 45398 

2.0 

0.24 

-0.62 

2853.1  1 

Pt  i 

13496 

- 48536 

1.0 

0.13 

-0.90 

2888.20 

Pt  i 

10117 

- 44730 

0.59 

0.074 

-1.13 

2893.22 

Pt  i 

15502 

- 50055 

2.2 

0.27 

-0.56 

2893.86 

Pt  i 

776 

- 35322 

1.0 

0.13 

-0.90 

2897.87 

Pt  i 

824 

- 35322 

0.50 

0.063 

-1.20 

2905.90 

Pt  i 

6568 

- 40970 

0.50 

0.063 

-1.20 

2912.26 

Pt  i 

101 17 

- 44444 

2.7 

0.34 

-0.47 

2913.54 

Pt  i 

10132 

- 44444 

2.7 

0.34 

-0.47 

2919.34 

Pt  i 

13496 

- 47741 

3.8 

0.49 

-0.31 

2921.38 

Pt  i 

6568 

- 40788 

0.24 

0.030 

-1.52 

2929.79 

Pt  i 

0 

- 34122 

2.1 

0.26 

-0.58 

2942.76 

Pt  i 

30157 

- 64129 

9.3 

1.2 

0.08 

2944.75 

Pt  i 

6568 

- 40516 

0.22 

0.029 

-1.54 

2959.10 

Pt  i 

15502 

- 49286 

1.9 

0.25 

-0.60 

2997.97 

Pt  i 

776 

- 34122 

2.2 

0.30 

-0.52 

3002.27 

Pt  i 

824 

- 34122 

0.27 

0.037 

-1.43 

3017.88 

Pt  i 

13496 

- 46623 

1.3 

0.18 

-0.75 

3036.45 

Pt  i 

13496 

- 46420 

5.4 

0.74 

-0.13 

3042.64 

Pt  i 

824 

- 33681 

0.89 

0.12 

-0.91 

3064.71 

Pt  i 

0 

- 32620 

2.6 

0.37 

-0.43 

300 


Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

1 ()8/sec 

3071.94 

Pt  1 

101  17 

— 

42660 

0.42 

0.060 

—1 .22 

3100.04 

Pt  l 

6568 

- 

38816 

0.63 

0.090 

-1.05 

3139.39 

Pt  1 

776 

- 

32620 

0.27 

0.040 

-1.40 

3156.56 

Pt  1 

10132 

- 

41803 

1.6 

0.24 

-0.62 

3200.71 

Pt  1 

13496 

— 

44730 

3.2 

0.49 

-0.31 

3204.04 

Pt  1 

6568 

— 

37769 

1.2 

0.18 

-0.74 

3230.29 

Pt  I 

13496 

- 

44444 

0.74 

0.12 

-0.94 

3233.42 

Pt  I 

15502 

- 

46420 

0.88 

0.14 

-0.86 

3251.98 

Pt  1 

10132 

- 

40874 

0.36 

0.057 

-1.24 

3255.92 

Pt  1 

6140 

— 

36845 

0.46 

0.074 

-1.13 

3281.97 

Pt  I 

33681 

— 

64141 

8.7 

1.4 

0.15 

3290.22 

Pt  1 

10132 

- 

40516 

0.99 

0.16 

-0.79 

3301.86 

Pt  1 

6568 

- 

36845 

1.5 

0.24 

-0.62 

3315.05 

Pt  I 

0 

- 

30157 

0.027 

0.0044 

-2.35 

3323.80 

Pt  I 

10117 

— 

40 1 94 

0.27 

0.044 

-1.36 

3408.13 

Pt  I 

824 

— 

30157 

0.16 

0.027 

-1.57 

3427.93 

Pt  I 

1 3496 

- 

42660 

0.55 

0.097 

-1.01 

3483.43 

Pt  1 

101 17 

- 

38816 

0.32 

0.059 

-1.23 

3485.27 

Pt  I 

10132 

- 

38816 

0.86 

0.16 

-0.80 

3628.1 1 

Pt  I 

6568 

— 

34122 

0.18 

0.035 

-1.45 

3638.79 

Pt  I 

101 17 

— 

37591 

0.28 

0.056 

-1.26 

3643.17 

Pt  1 

18567 

- 

46007 

3.1 

0.62 

-0.21 

3699.91 

Pt  1 

13496 

- 

40516 

0.32 

0.067 

-1.18 

3818.69 

Pt  1 

101 17 

- 

36296 

0.23 

0.05  1 

-1.29 

3900.73 

Pt  I 

34122 

— 

59751 

13. 

3.1 

0.49 

3922.96 

Pt  I 

30157 

— 

55641 

27. 

6.3 

0.80 

3948.40 

Pt  1 

13496 

- 

38816 

0.21 

0.050 

-1.30 

3966.36 

Pt  I 

101 17 

- 

35322 

0.23 

0.054 

-1.27 

3996.57 

Pt  1 

15502 

- 

40516 

0.20 

0.048 

-1.32 

41  18.69 

Pt  I 

13496 

— 

37769 

0.52 

0.13 

-0.88 

4164.56 

Pt  I 

10117 

— 

34122 

0.14 

0.036 

-1.45 

4192.43 

Pt  I 

13496 

- 

37342 

0.17 

0.045 

-1.34 

4327.06 

Pt  I 

33680 

- 

56784 

5.5 

1.5 

0.19 

4391.83 

Pt  1 

21967 

- 

44730 

0.65 

0.19 

-0.73 

4442.55 

Pt  I 

10117 

— 

32620 

0.096 

0.028 

-1.55 

4445.55 

Pt  I 

10132 

— 

32620 

0.017 

0.0050 

-2.30 

4498.76 

Pt  I 

30157 

- 

52379 

4.9 

1.5 

0.17 

4520.90 

Pt  I 

37769 

- 

59882 

4.7 

1.4 

0.16 

4552.42 

Pt  I 

33680 

- 

55641 

10. 

3.1 

0.50 

4879.53 

Pt  I 

36296 

— 

56784 

4.1 

1.5 

0.17 

5044.04 

Pt  I 

15502 

— 

35322 

0.041 

0.016 

-1.81 

5059.48 

Pt  I 

32620 

— 

52379 

6.6 

2.5 

0.40 

5227.66 

Pt  I 

13496 

- 

32620 

0.049 

0.020 

-1.69 

5301.02 

Pt  I 

36782 

- 

55641 

13. 

5.7 

0.75 

5368.99 

Pt  I 

15502 

— 

34122 

0.027 

0.011 

-1.94 

5390.79 

Pt  I 

34122 

_ 

52667 

2.9 

1.3 

0.11 

5475.77 

Pt  I 

34122 

- 

52379 

3.3 

1.5 

0.18 

5478.50 

Pt  I 

38536 

— 

56784 

5.4 

2.4 

0.38 

5763.57 

Pt  I 

35322 

— 

52667 

1.6 

0.78 

-0.11 

5840.12 

Pt  I 

15502 

— 

32620 

0.032 

0.016 

-1.79 
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Wavelength  Spectrum  Energy  Levels 
A K 


5844.84 

Pt  i 

38536 

- 55641 

6026.04 

Pt  i 

40194 

- 56784 

6318.37 

Pt  i 

36845 

- 52667 

6326.58 

Pt  i 

21967 

- 37769 

6523.45 

Pt  i 

37342 

- 52667 

6710.42 

Pt  i 

37769 

- 52667 

6760.02 

Pt  i 

37591 

- 52379 

6842.60 

Pt  i 

37769 

- 52379 

7113.73 

Pt  i 

18566 

- 32620 

8224.74 

Pt  i 

21967 

- 34122 

gA 

108/sec 

gf 

Log  gf 

3.0 

1.5 

0.18 

2.5 

1.4 

0.14 

2.0 

1.2 

0.08 

0.058 

0.035 

-1.46 

2.7 

1.7 

0.23 

3.0 

2.1 

0.31 

5.9 

4.0 

0.61 

18. 

13. 

1.10 

0.038 

0.029 

-1.54 

0.034 

0.034 

-1.46 
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Wavelength  Spectrum  Energy  Levels  §A  gf  Log  gf 


K 1 08/sec 


A 

2794.21  Pt  ii  13311  - 49089  120.  14. 


303 


Wavelength  Spectrum  Energy  Levels 
A K 


4201.85 

Rb  I 

0 

- 23793 

4215.56 

Rb  i 

0 

- 23715 

5648.10 

Rb  I 

12579 

- 30280 

5724.45 

Rb  I 

12817 

- 30282 

6206.31 

Rb  i 

12579 

- 28687 

6298.33 

Rb  I 

12817 

- 28689 

7280.00 

Rb  I 

12579 

- 26311 

7408.17 

Rb  I 

12817 

- 26311 

7618.93 

Rb  I 

12579 

- 25701 

7757.65 

Rb  I 

12817 

- 25704 

7759.43 

Rb  I 

12817 

- 25701 

7800.23 

Rb  I 

0 

- 12817 

7947.60 

Rb  I 

0 

- 12579 

gA 

108/sec 

gf 

Log  gf 

0.96 

0.25 

-0.60 

0.47 

0.13 

-0.90 

0.30 

0.14 

-0.84 

0.51 

0.25 

-0.60 

0.44 

0.25 

-0.60 

0.71 

0.42 

-0.37 

0.37 

0.29 

-0.53 

0.54 

0.44 

-0.36 

0.65 

0.57 

-0.25 

1.0 

0.94 

-0.03 

0.19 

0.17 

-0.77 

3.0 

2.7 

0.43 

1.3 

1.2 

0.08 
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'Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2003.53 

Re  i 

0 

— 

49895 

2.9 

0.17 

-0.76 

2017.87 

Re  i 

0 

- 

49541 

2.1 

0.13 

-0.89 

2049.08 

Re  i 

0 

- 

48786 

4.4 

0.28 

-0.56 

2074.70 

Re  l 

0 

- 

48184 

0.82 

0.053 

-1.28 

2083.92 

Re  l 

0 

— 

47971 

0.78 

0.05 1 

-1.29 

2085.59 

Re  i 

0 

— 

47932 

2.2 

0.14 

-0.85 

2097.12 

Re  i 

0 

- 

47669 

2.1 

0.14 

-0.87 

2156.67 

Re  i 

0 

- 

46353 

1.2 

0.084 

-1.08 

2167.94 

Re  i 

0 

- 

46112 

1.7 

0.12 

-0.91 

2176.21 

Re  i 

0 

— 

45937 

1.2 

0.088 

-1.05 

2226.42 

Re  i 

0 

— 

44901 

0.87 

0.065 

-1.19 

2235.44 

Re  i 

0 

- 

44720 

0.49 

0.036 

-1.44 

2255.73 

Re  i 

11584 

- 

55902 

2.2 

0.17 

-0.77 

2256.19 

Re  l 

0 

- 

44309 

0.50 

0.038 

-1.42 

2264.39 

Re  l 

0 

— 

44148 

1.2 

0.092 

-1.04 

2274.62 

Re  i 

0 

— 

43950 

1.4 

0.1 1 

-0.97 

2281.62 

Re  i 

0 

- 

43815 

1.1 

0.086 

-1.07 

2287.51 

Re  i 

0 

- 

43702 

2.1 

0.17 

-0.78 

2294.49 

Re  i 

0 

- 

43569 

2.1 

0.16 

-0.79 

2299.77 

Re  i 

11755 

— 

55224 

3.2 

0.25 

-0.60 

2302.99 

Re  t 

0 

— 

43408 

0.49 

0.039 

-1.40 

2306.54 

Re  i 

0 

- 

43342 

0.53 

0.043 

-1.37 

2312.97 

Re  i 

15058 

- 

58280 

2.8 

0.22 

-0.65 

2319.19 

Re  i 

16307 

- 

59412 

3.0 

0.24 

-0.62 

2320.16 

Re  i 

16307 

— 

59394 

5.2 

0.42 

-0.38 

2322.49 

Re  i 

0 

— 

43044 

0.68 

0.055 

-1.26 

2328.66 

Re  i 

1 1584 

- 

54514 

3.0 

0.24 

-0.61 

2334.33 

Re  i 

1 1584 

- 

54410 

3.0 

0.24 

-0.61 

2335.73 

Re  i 

11754 

- 

54554 

3.0 

0.25 

-0.61 

2336.10 

Re  i 

16619 

— 

59412 

3.8 

0.31 

-0.51 

2337.95 

Re  i 

11754 

— 

54514 

3.0 

0.25 

-0.61 

2345.28 

Re  i 

13826 

- 

56452 

2.1 

0.18 

-0.76 

2347.06 

Re  i 

11584 

- 

54177 

1.7 

0.14 

-0.85 

2349.39 

Re  i 

14621 

- 

57173 

3.9 

0.32 

-0.49 

2352.07 

Re  i 

1 1584 

— 

54087 

8.7 

0.72 

-0.14 

2356.50 

Re  i 

11754 

_ 

54177 

3.4 

0.28 

-0.55 

2365.90 

Re  i 

0 

— 

42254 

1.3 

0.1 1 

-0.95 

2367.68 

Re  i 

15058 

— 

57281 

12. 

0.99 

-0.00 

2369.27 

Re  i 

11755 

— 

53949 

8.1 

0.68 

-0.17 

2371.52 

Re  i 

11584 

— 

53738 

3.3 

0.28 

-0.56 

2375.07 

Re  i 

14217 

— 

56308 

6.7 

0.57 

-0.25 

2375.82 

Re  i 

11584 

- 

53662 

2.3 

0.20 

-0.71 

2380.22 

Re  i 

16619 

- 

58619 

5.1 

0.43 

-0.36 

2380.89 

Re  i 

16307 

- 

58295 

1.8 

0.15 

-0.82 

2381.14 

Re  i 

11754 

— 

53738 

3.3 

0.28 

-0.56 

2383.46 

Re  i 

14217 

— 

56160 

4.2 

0.36 

-0.45 

2387.46 

Re  i 

16307 

— 

58180 

2.5 

0.21 

-0.67 

2389.11 

Re  i 

0 

— 

41844 

0.23 

0.020 

-1.70 

2391.28 

Re  i 

11584 

— 

53390 

1.6 

0.14 

-0.87 

2393.65 

Re  i 

13826 

- 

55590 

5.7 

0.49 

-0.31 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2394.37 

Re  i 

11584  - 53336 

6.3 

0.54 

-0.27 

2396.79 

Re  i 

11584  - 53294 

6.7 

0.58 

-0.24 

2397.31 

Re  i 

15166  - 56866 

5.8 

0.50 

-0.30 

2398.71 

Re  i 

16619  - 58295 

2.5 

0.22 

-0.66 

2400.72 

Re  i 

15058  - 56699 

6.3 

0.55 

-0.26 

2401.68 

Re  i 

11754  - 53379 

4.5 

0.39 

-0.41 

2405.06 

Re  i 

11754  - 53321 

31. 

2.7 

0.44 

2405.60 

Re  i 

0 - 41557 

1.1 

0.096 

-1.02 

2410.37 

Re  I 

11584  - 53059 

6.1 

0.53 

-0.27 

2414.59 

Re  i 

15770  - 57173 

4.6 

0.41 

-0.39 

2416.44 

Re  i 

11584  - 52954 

3.0 

0.26 

-0.58 

2417.66 

Re  i 

16307  - 57657 

4.8 

0.42 

-0.37 

2419.40 

Re  i 

15770  - 57090 

6.6 

0.58 

-0.24 

2419.81 

Re  i 

0 - 41313 

2.0 

0.18 

-0.75 

2421.38 

Re  i 

15166  - 56452 

6.3 

0.55 

-0.26 

2421.73 

Re  i 

14621  - 55901 

10. 

0.89 

-0.05 

2423.50 

Re  i 

15058  - 56308 

2.2 

0.19 

-0.72 

2426.64 

Re  i 

16328  - 57524 

4.1 

0.36 

-0.44 

2428.58 

Re  i 

0-41 164 

4.4 

0.39 

-0.41 

2429.65 

Re  i 

16307  - 57453 

4.8 

0.42 

-0.37 

2432.18 

Re  i 

11754  - 52857 

12. 

1.1 

0.03 

2432.70 

Re  i 

15166  - 56260 

6.2 

0.55 

-0.26 

2433.28 

Re  i 

16307  - 57391 

8.2 

0.72 

-0.14 

2436.05 

Re  i 

16619  - 57657 

4.9 

0.43 

-0.36 

2438.46 

Re  i 

13826  - 54823 

7.6 

0.68 

-0.17 

2439.06 

Re  i 

11754  - 52741 

4.2 

0.38 

-0.42 

2441.47 

Re  i 

0 - 40946 

0.65 

0.059 

-1.23 

2442.51 

Re  i 

15770  - 56699 

11. 

0.98 

-0.01 

2444.94 

Re  i 

11584  - 52472 

8.2 

0.73 

-0.13 

2446.98 

Re  i 

15058  - 55912 

30. 

2.7 

0.43 

2449.71 

Re  i 

0 - 40809 

1.3 

0.1  1 

-0.94 

2450.89 

Re  i 

11584  - 52373 

2.8 

0.26 

-0.59 

2453.14 

Re  i 

16619  - 57372 

4.8 

0.43 

-0.36 

2460.24 

Re  i 

11584  - 52218 

2.8 

0.25 

-0.60 

2461.20 

Re  i 

11754  - 52373 

13. 

1.2 

0.07 

2463.31 

Re  i 

13826  - 54410 

4.7 

0.43 

-0.37 

2465.13 

Re  i 

16619  - 57173 

6.8 

0.62 

-0.21 

2474.73 

Re  i 

15058  - 55454 

7.6 

0.70 

-0.16 

2476.28 

Re  i 

11584  - 51955 

2.3 

0.21 

-0.67 

2479.02 

Re  i 

17331  - 57657 

11. 

1.0 

0.02 

2480.82 

Re  i 

14217  - 54514 

8.0 

0.74 

-0. 1 3 

2483.92 

Re  i 

11754  - 52001 

39. 

3.6 

0.56 

2485.81 

Re  i 

16307  - 56523 

21. 

1.9 

0.28 

2486.78 

Re  i 

11754  - 51955 

3.9 

0.36 

-0.45 

2487.33 

Re  i 

11755  - 51946 

31. 

2.9 

0.46 

2492.84 

Re  i 

13826  - 53929 

8.0 

0.75 

-0. 1 3 

2495.26 

Re  i 

11584  - 51648 

4.5 

0.42 

-0.38 

2496.04 

Re  i 

14217  - 54268 

16. 

1.5 

0.16 

2496.70 

Re  i 

17331  - 57372 

2.1 

0.20 

-0.71 

2498.22 

Re  i 

13826  - 53843 

8.0 

0.74 

-0.13 

306 


Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K. 

108/sec 

2498.86 

Re  I 

11584 

— 

51590 

3.3 

0.31 

-0.51 

2500.31 

Re  i 

22160 

- 

62143 

5.6 

0.52 

-0.28 

2500.57 

Re  l 

23956 

— 

63935 

11. 

1.0 

0.01 

2501.72 

Re  i 

14217 

- 

54177 

16. 

1.5 

0.16 

2505.94 

Re  i 

1 1754 

— 

5 1 648 

8.2 

0.77 

-0.1 1 

2507.40 

Re  i 

14217 

— 

54087 

6.2 

0.58 

-0.24 

2508.99 

Re  l 

0 

- 

39845 

3.0 

0.28 

-0.55 

2512.55 

Re  i 

14621 

- 

54410 

3.2 

0.30 

-0.52 

2516.12 

Re  i 

1 1754 

- 

51486 

3.6 

0.35 

-0.46 

2520.01 

Re  i 

0 

— 

39670 

0.87 

0.083 

-1.08 

2521.50 

Re  i 

14621 

— 

54268 

23. 

->  T 

0.34 

2526.81 

Re  i 

13826 

- 

53390 

2.4 

6.23 

-0.64 

2529.50 

Re  i 

14217 

- 

53738 

5.5 

0.52 

-0.28 

2533.31 

Re  i 

13826 

- 

53288 

5.7 

0.54 

-0.26 

2534.80 

Re  i 

1 1754 

— 

51193 

1 1. 

1.0 

0.01 

2539.33 

Re  i 

17331 

_ 

56699 

6.0 

0.58 

-0.23 

2540.5 1 

Re  i 

1 1584 

- 

50934 

16. 

1.5 

0.18 

2543.67 

Re  i 

15166 

- 

54467 

4.9 

0.47 

-0.32 

2543.84 

Re  t 

13826 

- 

53125 

2.3 

0.23 

-0.65 

2544.22 

Re  i 

16619 

— 

55912 

5.6 

0.55 

-0.26 

2544.74 

Re  i 

1 1584 

— 

50869 

20. 

O 

<N 

0.29 

2545.48 

Re  i 

1 1 754 

- 

51028 

10. 

1.0 

0.00 

2548.14 

Re  i 

13826 

- 

53059 

4.1 

0.40 

-0.39 

2548.88 

Re  i 

14621 

- 

53842 

6.1 

0.59 

-0.23 

2549.37 

Re  i 

17238 

— 

56452 

3.3 

0.32 

-0.49 

2552.02 

Re  i 

14217 

— 

53390 

12. 

1.1 

0.05 

2552.73 

Re  i 

14217 

- 

53379 

1.4 

0.14 

-0.85 

2554.93 

Re  i 

13826 

- 

52954 

2.3 

0.22 

-0.65 

2556.51 

Re  i 

14217 

- 

53321 

41. 

4.0 

0.60 

2558.06 

Re  i 

17331 

— 

5641 1 

7.9 

0.78 

-0.1 1 

2559.08 

Re  l 

0 

— 

39065 

0.32 

0.032 

-1.50 

2559.71 

Re  l 

13826 

- 

52881 

2.7 

0.27 

-0.57 

2559.88 

Re  i 

15770 

- 

54823 

3.4 

0.33 

-0.48 

2561.46 

Re  i 

15058 

- 

54087 

6.3 

0.62 

-0.21 

2564.19 

Re  i 

11584 

— 

50571 

9.0 

0.89 

-0.05 

2565.84 

Re  i 

21775 

_ 

60737 

5.3 

0.53 

-0.28 

2571.26 

Re  l 

11584 

- 

50464 

3.8 

0.38 

-0.42 

2573.76 

Re  i 

14217 

- 

53059 

5.6 

0.55 

-0.26 

2574.21 

Re  I 

16619 

— 

55454 

2.4 

0.24 

-0.62 

2576.32 

Re  i 

17331 

— 

56134 

3.9 

0.39 

-0.41 

2579.01 

Re  i 

15166 

— 

53929 

6.2 

0.62 

-0.21 

2580.31 

Re  i 

15770 

- 

54514 

4.4 

0.44 

-0.35 

2581.44 

Re  i 

11584 

- 

50311 

3.7 

0.37 

-0.43 

2584.77 

Re  i 

15166 

— 

53842 

3.1 

0.31 

-0.51 

2586.79 

Re  i 

11754 

— 

50401 

11. 

1.1 

0.03 

2587.00 

Re  I 

13826 

— 

52469 

2.6 

0.26 

-0.58 

2591.13 

Re  i 

17331 

— 

55912 

3.8 

0.39 

-0.41 

2591.59 

Re  i 

11584 

- 

50159 

4.8 

0.49 

-0.31 

2592.84 

Re  i 

11755 

— 

5031  1 

2.5 

0.25 

-0.60 

2594.85 

Re  i 

11584 

- 

50110 

4.2 

0.42 

-0.37 

307 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2595.23 

Re  i 

0 

- 38521 

0.22 

0.023 

-1.64 

2596.78 

Re  i 

15770 

- 54268 

7.6 

0.77 

-0.11 

2596.95 

Re  i 

16327 

- 54823 

5.8 

0.58 

-0.23 

2599.86 

Re  i 

13826 

- 52278 

11. 

1.1 

0.05 

2600.87 

Re  i 

14621 

- 53059 

2.8 

0.29 

-0.54 

2601.87 

Re  i 

16307 

- 54730 

4.6 

0.46 

-0.33 

2602.93 

Re  i 

15770 

- 54177 

4.3 

0.44 

-0.36 

2613.74 

Re  i 

15770 

- 54018 

5.3 

0.54 

-0.26 

2614.56 

Re  i 

1462  f 

- 52857 

6.4 

0.66 

-0.18 

2617.44 

Re  i 

16619 

- 54813 

4.6 

0.48 

-0.32 

2620.03 

Re  i 

14217 

- 52373 

6.5 

0.67 

-0.18 

2620.34 

Re  i 

21775 

- 59927 

13. 

1.3 

0.13 

2623.28 

Re  i 

11754 

- 49863 

2.3 

0.24 

-0.62 

2625.04 

Re  i 

11584 

- 49667 

1.1 

0.12 

-0.94 

2630.75 

Re  i 

15058 

- 53059 

2.4 

0.25 

-0.61 

2631.57 

Re  i 

11584 

- 49573 

2.2 

0.23 

-0.64 

2633.01 

Re  i 

15770 

- 53738 

2.1 

0.22 

-0.67 

2633.61 

Re  i 

15166 

- 53125 

5.8 

0.60 

-0.22 

2636.64 

Re  i 

0 

- 37916 

0.60 

0.063 

-1.20 

2642.75 

Re  i 

11754 

- 49583 

6.7 

0.70 

-0.16 

2647.13 

Re  i 

0 

- 37766 

0.16 

0.017 

-1.77 

2649.05 

Re  i 

14217 

- 51955 

9.9 

1.0 

0.02 

2649.58 

Re  i 

17238 

- 54969 

2.4 

0.25 

-0.60 

2651.90 

Re  i 

0 

- 37698 

0.68 

0.072 

-1.14 

2652.91 

Re  i 

15058 

- 52741 

5.5 

0.58 

-0.23 

2654.12 

Re  i 

11584 

- 49250 

9.4 

0.99 

-0.00 

2655.18 

Re  i 

13826 

- 51477 

1.5 

0.16 

-0.79 

2655.84 

Re  I 

16307 

- 53949 

2.1 

0.23 

-0.65 

2659.02 

Re  i 

14621 

- 52218 

2.6 

0.27 

-0.56 

2659.79 

Re  i 

26349 

- 63935 

6.3 

0.67 

-0.17 

2663.63 

Re  i 

11755 

- 49286 

5.3 

0.56 

-0.25 

2664.22 

Re  i 

15770 

- 53294 

3.0 

0.32 

-0.50 

2664.81 

Re  i 

16327 

- 53842 

3.2 

0.34 

-0.47 

2667.13 

Re  i 

17331 

- 54813 

3.5 

0.38 

-0.42 

2670.24 

Re  i 

11584 

- 49023 

1.5 

0.16 

-0.79 

2670.79 

Re  I 

14217 

- 51648 

4.0 

0.42 

-0.37 

2671.84 

Re  i 

11754 

- 49171 

3.6 

0.39 

-0.41 

2674.34 

Re  i 

0 

- 37381 

0.89 

0.096 

-1.02 

2677.76 

Re  i 

14621 

- 51955 

5.0 

0.54 

-0.27 

2679.10 

Re  i 

15058 

- 52373 

5.3 

0.57 

-0.24 

2679.91 

Re  i 

22160 

- 59464 

12. 

1.3 

0.1  1 

2683.56 

Re  i 

22160 

- 59412 

10. 

1.1 

0.05 

2688.53 

Re  i 

15770 

- 52954 

9.6 

1.0 

0.02 

2690.25 

Re  i 

16307 

- 53467 

5.1 

0.56 

-0.26 

2694.39 

Re  i 

1 1754 

- 48858 

1.7 

0.19 

-0.73 

2695.56 

Re  i 

15770 

- 52857 

6.6 

0.72 

-0.14 

2697.26 

Re  i 

0 

- 37064 

0.077 

0.0084 

-2.07 

2698.79 

Re  i 

16619 

- 53662 

2.1 

0.23 

-0.64 

2699.58 

Re  i 

11754 

- 48786 

0.73 

0.079 

-1.10 

2704.37 

Re  i 

16327 

- 53294 

6.0 

0.66 

-0.18 

308 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2706.06 

Re  i 

15058 

— 

52001 

1.7 

0.19 

-0.73 

2712  18 

Re  i 

1462  1 

- 

51477 

2.4 

0.26 

-0.58 

2713.02 

Re  i 

16619 

- 

53467 

4.1 

0.46 

-0.34 

2713.16 

Re  i 

17331 

- 

54177 

3.4 

0.37 

-0.43 

2715.47 

Re  i 

1 1 754 

— 

48570 

28. 

3.1 

0.49 

2715.77 

Re  l 

14217 

— 

51028 

5.9 

0.65 

-0.19 

2716.75 

Re  l 

16327 

- 

53125 

3.0 

0.33 

-0.48 

2719.54 

Re  i 

16619 

- 

53379 

2.0 

0.23 

-0.64 

2722.70 

Re  l 

14217 

- 

50934 

6.2 

0.68 

-0.16 

2723.84 

Re  i 

15770 

— 

52472 

4.1 

0.46 

-0.34 

2727.55 

Re  i 

14217 

— 

50869 

3.6 

0.40 

-0.40 

2728.63 

Re  i 

13826 

- 

50464 

1.3 

0.15 

-0.82 

2729.64 

Re  i 

16327 

- 

52952 

2.9 

0.33 

-0.49 

2730.83 

Re  l 

14621 

- 

51230 

1.5 

0.17 

-0.77 

2732.21 

Re  l 

15058 

— 

51648 

8.1 

0.91 

-0.04 

^ll 

2734.31 

Re  i 

14621 

— 

5 1 1 83 

1.9 

0.21 

-0.67 

in 

.4 

2738.32 

Re  l 

15770 

- 

52278 

3.6 

0.40 

-0.40 

2741.97 

Re  i 

22160 

- 

58619 

5.0 

0.57 

-0.25 

ill* 

2743.87 

Re  l 

1 6307 

- 

52741 

3.8 

0.43 

-0.37 

"I* 

2747.44 

Re  i 

1 1584 

— 

47971 

2.7 

0.30 

-0.52 

T 

' fl 

2752.85 

Re  i 

1 1584 

— 

47899 

1.4 

0.16 

-0.79 

ill 

A 

2753.05 

Re  i 

14621 

- 

50934 

4.4 

0.50 

-0.30 

iiJ 

2755.21 

Re  l 

13826 

- 

501 10 

1.6 

0.18 

-0.74 

ui 

2758.00 

Re  i 

14621 

- 

50869 

7.3 

0.83 

-0.08 

2758.71 

Re  l 

16619 

— 

52857 

2.4 

0.28 

-0.56 

aj 

2761.93 

Re  i 

1 1584 

— 

47780 

2.0 

0.23 

-0.64 

n 

2763.30 

Re  l 

1 1754 

- 

47932 

1.6 

0.19 

-0.72 

z 

III 

Ml 

2763.79 

Re  l 

15058 

- 

51230 

7.3 

0.84 

-0.08 

2766.39 

Re  i 

27130 

- 

63268 

19. 

i 2 

0.35 

2767.74 

Re  i 

1 1584 

— 

47704 

5.5 

6.63 

-0.20 

UI 

2768.85 

Re  i 

11754 

— 

47860 

4.1 

0.47 

-0.33 

2770.42 

Re  i 

11584 

- 

47669 

6.2 

0.72 

-0.14 

2773.1 1 

Re  i 

17238 

- 

53288 

7.7 

0.89 

-0.05 

2777.71 

Re  i 

17331 

- 

53321 

3.6 

0.42 

-0.38 

2778.50 

Re  i 

14218 

— 

50197 

2.3 

0.26 

-0.58 

2781.43 

Re  i 

14217 

— 

50159 

5.2 

0.60 

-0.22 

2783.57 

Re  i 

11754 

— 

47669 

9.8 

1.1 

0.06 

2785.21 

Re  I 

14217 

- 

501 10 

4.5 

0.52 

-0.28 

2786.14 

Re  i 

21775 

- 

57657 

4.0 

0.46 

-0.33 

2786.56 

Re  i 

15058 

— 

50934 

4.1 

0.47 

-0.32 

2789.27 

Re  i 

13826 

— 

49667 

2.4 

0.28 

-0.56 

2790.94 

Re  i 

15770 

— 

51590 

5.3 

0.62 

-0.20 

2791.29 

Re  i 

16307 

- 

52122 

8.9 

1.0 

0.02 

2798.10 

Re  i 

17331 

— 

53059 

4.6 

0.53 

-0.27 

2807.86 

Re  i 

11754 

— 

47358 

1.6 

0.20 

-0.71 

2812.07 

Re  I 

17331 

— 

52881 

2.5 

0.29 

-0.53 

2812.36 

Re  i 

16328 

- 

51874 

3.6 

0.36 

-0.44 

2813.11 

Re  i 

14621 

- 

50159 

1.6 

0.19 

-0.71 

2813.96 

Re  i 

17331 

- 

52857 

7.4 

0.88 

-0.05 

2814.68 

Re  i 

11584 

- 

47102 

3.5 

0.41 

-0.39 

309 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2816.32 

Re  i 

22160 

- 57657 

12. 

1.4 

0.16 

2816.96 

Re  i 

14621 

- 50110 

2.9 

0.35 

-0.46 

2819.95 

Re  i 

11754 

- 47206 

14. 

1.7 

0.23 

2822.12 

Re  i 

13826 

- 49250 

2.8 

0.33 

-0.48 

2824.25 

Re  i 

21775 

- 57173 

7.8 

0.93 

-0.03 

2825.46 

Re  i 

16619 

- 52001 

4.0 

0.48 

-0.32 

2827.52 

Re  i 

14217 

- 49573 

3.0 

0.35 

-0.45 

2834.08 

Re  i 

14621 

- 49896 

8.8 

1.1 

0.03 

2837.55 

Re  i 

22160 

- 57391 

14. 

1.7 

0.24 

2840.35 

Re  i 

13826 

- 49023 

4.8 

0.58 

-0.24 

2843.00 

Re  i 

15770 

- 50934 

7.6 

0.92 

-0.04 

2844.16 

Re  i 

11584 

- 46133 

1.2 

0.15 

-0.83 

2850.98 

Re  i 

1 1584 

- 46649 

3.7 

0.46 

-0.34 

2852.84 

Re  i 

17331 

- 52373 

3.8 

0.46 

-0.34 

2860.07 

Re  i 

14217 

- 49171 

1.4 

0.17 

-0.77 

2860.25 

Re  i 

14621 

- 49573 

1.5 

0.18 

-0.74 

2864.56 

Re  i 

27244 

- 62143 

5.3 

0.65 

-0.19 

2867.19 

Re  i 

16619 

- 51486 

9.1 

1.1 

0.05 

2871.82 

Re  i 

14217 

- 49028 

3.8 

0.47 

-0.33 

2872.30 

Re  i 

15058 

- 49863 

1.6 

0.20 

-0.71 

2872.67 

Re  i 

15770 

- 50571 

1.4 

0.18 

-0.75 

2875.28 

Re  i 

11584 

- 46353 

2.6 

0.32 

-0.49 

2879.27 

Re  i 

16307 

- 51028 

2.3 

0.29 

-0.54 

2883.44 

Re  i 

17331 

- 52001 

8.1 

1.0 

0.01 

2884.04 

Re  i 

23956 

- 58619 

5.3 

0.66 

-0.18 

2887.31 

Re  i 

17331 

- 51955 

2.7 

0.34 

-0.47 

2887.68 

Re  i 

11754 

- 46374 

38. 

4.8 

0.68 

2889.45 

Re  i 

11754 

- 46353 

1.2 

0.15 

-0.83 

2891.48 

Re  i 

16619 

- 51193 

3.6 

0.45 

-0.34 

2891.88 

Re  i 

14217 

- 48786 

4.1 

0.52 

-0.28 

2892.63 

Re  i 

19458 

- 54018 

8.2 

1.0 

0.01 

2894.32 

Re  i 

15770 

- 50311 

3.5 

0.44 

-0.36 

2895.65 

Re  i 

15058 

- 49583 

1.2 

0.15 

-0.82 

2896.01 

Re  i 

0 

- 34520 

0.22 

0.028 

-1.55 

2898.79 

Re  i 

20482 

- 54969 

2.0 

0.25 

-0.61 

2902.48 

Re  i 

18950 

- 53392 

41. 

5.2 

0.71 

2905.58 

Re  i 

14621 

- 49028 

5.2 

0.66 

-0.18 

2906.02 

Re  i 

14621 

- 49023 

4.4 

0.55 

-0.26 

2909.82 

Re  i 

16307 

- 50663 

18. 

2.3 

0.37 

2910.08 

Re  i 

1 1584 

- 45937 

0.64 

0.081 

-1.09 

2913.15 

Re  i 

17331 

- 51648 

2.6 

0.33 

-0.48 

2918.88 

Re  i 

16619 

- 50869 

2.3 

0.29 

-0.53 

2919.41 

Re  i 

16327 

- 50571 

3.3 

0.42 

-0.38 

2924.60 

Re  i 

11754 

- 45937 

1.8 

0.23 

-0.64 

2925.20 

Re  l 

26661 

- 60837 

11. 

1.4 

0.16 

2926.93 

Re  i 

17331 

- 51486 

2.5 

0.33 

-0.49 

2927.42 

Re  i 

11754 

- 45904 

9.5 

1.2 

0.09 

2929.53 

Re  i 

15770 

- 49895 

5.2 

0.67 

-0.17 

2930.61 

Re  i 

15058 

- 49171 

6.8 

0.88 

-0.06 

2932.31 

Re  i 

15770 

- 49863 

1.9 

0.25 

-0.60 

310 


Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

1 08/sec 

2936.50 

Re  i 

16619 

- 50663 

4.5 

0.58 

-0.24 

2941.56 

Re  l 

20482 

- 54467 

2.5 

0.33 

-0.49 

2943.14 

Re  l 

14217 

- 48184 

9.3 

1.2 

0.08 

2944.32 

Re  i 

13826 

- 47780 

1.3 

0.17 

-0.78 

2946.57 

Re  l 

20482 

- 54410 

3.8 

0.49 

-0.31 

2949.09 

Re  i 

17331 

- 51230 

4.5 

0.59 

-0.23 

2949.88 

Re  l 

16307 

- 50197 

2.1 

0.27 

-0.57 

2950.83 

Re  i 

1 1584 

- 45463 

1.4 

0.18 

-0.75 

2954.34 

Re  i 

13826 

- 47665 

2.3 

0.30 

-0.53 

2961.74 

Re  i 

14217 

- 47971 

2.9 

0.38 

-0.42 

2962.27 

Re  i 

1 1584 

- 45332 

2.6 

0.35 

-0.46 

2962.87 

Re  l 

22160 

- 55901 

4.4 

0.58 

-0.24 

2965.1 1 

Re  i 

14217 

- 47932 

14. 

1.9 

0.28 

2965.76 

Re  i 

1 1754 

- 45463 

16. 

2.1 

0.32 

2967.25 

Re  i 

16619 

- 503 1 1 

2.8 

0.38 

-0.43 

2968.04 

Re  i 

14217 

- 47899 

3.5 

0.46 

-0.33 

2975.02 

Re  i 

17331 

- 50934 

2.8 

0.37 

-0.43 

2975.25 

Re  i 

19458 

- 53059 

5.9 

0.79 

-0.10 

2976.29 

Re  i 

0 

- 33589 

0.1 1 

0.015 

-1.83 

2977.30 

Re  i 

16619 

- 50197 

2.1 

0.28 

-0.55 

2978.15 

Re  i 

16327 

- 49895 

6.3 

0.84 

-0.08 

2980.82 

Re  i 

1 1584 

- 45122 

2.1 

0.28 

-0.56 

2981.01 

Re  i 

19758 

- 53294 

3.3 

0.44 

-0.35 

2984.75 

Re  i 

19458 

- 52952 

3.2 

0.43 

-0.37 

2988.47 

Re  i 

14217 

- 47669 

4.2 

0.56 

-0.25 

2992.36 

Re  i 

0 

- 33409 

0.61 

0.082 

-1.08 

2995.40 

Re  i 

30560 

- 63935 

18. 

2.4 

0.38 

2999.60 

Re  i 

1 1754 

- 45083 

52. 

7.0 

0.84 

3001.14 

Re  i 

14621 

- 47932 

7.2 

0.97 

-0.01 

3004.14 

Re  i 

14621 

- 47899 

4.4 

0.60 

-0.22 

3004.34 

Re  i 

13826 

- 47102 

1.1 

0.15 

-0.82 

3006.42 

Re  i 

15770 

- 49023 

5.1 

0.69 

-0.16 

3011.92 

Re  i 

1 1754 

- 44946 

1.3 

0.18 

-0.75 

3013.14 

Re  i 

13826 

- 47004 

3.4 

0.47 

-0.33 

3016.02 

Re  i 

11754 

- 44901 

4.9 

0.67 

-0.17 

3016.49 

Re  i 

14217 

- 47358 

5.9 

0.81 

-0.09 

3016.97 

Re  i 

11584 

- 44720 

0.38 

0.051 

-1.29 

3021.88 

Re  i 

14621 

- 47704 

2.6 

0.35 

-0.45 

3022.99 

Re  i 

17331 

- 50401 

7 i 

0.30 

-0.52 

3030.45 

Re  i 

14217 

- 47206 

7.2 

1.00 

-0.00 

3031.27 

Re  i 

23155 

- 56134 

4.6 

0.63 

-0.20 

3032.79 

Re  i 

16619 

- 49583 

1.9 

0.26 

-0.58 

3034.55 

Re  i 

20448 

- 53392 

7.4 

1.0 

0.01 

3036.55 

Re  i 

16327 

- 49250 

1.8 

0.25 

-0.61 

3037.96 

Re  i 

13826 

- 46733 

1.7 

0.24 

-0.63 

3040.03 

Re  i 

14217 

- 47102 

2.4 

0.34 

-0.47 

3041.00 

Re  i 

15058 

- 47932 

2.3 

0.31 

-0.50 

3041.99 

Re  i 

16307 

- 49171 

1.8 

0.25 

-0.61 

3044.08 

Re  i 

15058 

- 47899 

2.3 

0.31 

-0.50 

3047.25 

Re  i 

28030 

- 60837 

25. 

3.5 

0.55 

311 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3053.63 

Re  i 

21775 

- 54514 

6.6 

0.92 

-0.04 

3054.90 

Re  i 

11584 

- 44309 

1.1 

0.15 

-0.81 

3057.66 

Re  i 

16327 

- 49023 

2.6 

0.36 

-0.44 

3058.78 

Re  i 

13826 

- 46509 

3.2 

0.45 

-0.34 

3060.32 

Re  i 

16619 

- 49286 

3.9 

0.55 

-0.26 

3061.61 

Re  i 

22160 

- 54813 

6.8 

0.95 

-0.02 

3064.60 

Re  i 

17238 

- 49860 

2.4 

0.33 

-0.48 

3067.40 

Re  i 

0 

- 32592 

0.50 

0.070 

-1.15 

3069.94 

Re  i 

11584 

- 44148 

2.6 

0.37 

-0.43 

3071.16 

Re  i 

16619 

- 49171 

7.7 

1.1 

0.04 

3072.96 

Re  i 

17331 

- 49863 

6.8 

0.96 

-0.02 

3076.14 

Re  I 

15166 

- 47665 

1.9 

0.28 

-0.56 

3078.86 

Re  I 

11754 

- 44225 

0.83 

0.12 

-0.93 

3082.43 

Re  i 

14217 

- 46649 

9.3 

1.3 

0.12 

3084.21 

Re  i 

15770 

- 48184 

4.4 

0.62 

-0.20 

3087.15 

Re  i 

14621 

- 47004 

1.7 

0.24 

—0.62 

3088.76 

Re  i 

11584 

- 43950 

2.6 

0.38 

-0.42 

3089.94 

Re  I 

22160 

- 54514 

7.3 

1.0 

0.02 

3093.64 

Re  i 

13826 

- 46141 

3.0 

0.42 

-0.37 

3095.06 

Re  i 

15058 

- 47358 

4.0 

0.58 

-0.24 

3095.79 

Re  I 

14217 

- 46509 

2.9 

0.42 

-0.37 

3096.41 

Re  i 

13826 

- 46112 

1.5 

0.21 

-0.68 

3100.67 

Re  i 

16327 

- 48569 

19. 

2.7 

0.43 

3104.65 

Re  i 

15770 

- 47971 

3.3 

0.47 

-0.33 

3108.81 

Re  i 

14217 

- 46374 

11. 

1.6 

0.21 

3110.86 

Re  i 

14217 

- 46353 

5.4 

0.78 

-0.11 

3111.56 

Re  I 

15770 

- 47899 

3.2 

0.47 

-0.33 

3118.19 

Re  I 

11754 

- 43815 

2.6 

0.37 

-0.43 

3121.36 

Re  i 

14621 

- 46649 

5.8 

0.85 

-0.07 

3123.16 

Re  i 

15770 

- 47780 

1.6 

0.23 

-0.64 

3125.52 

Re  i 

11584 

- 43569 

0.49 

0.072 

-1.14 

3128.94 

Re  I 

16619 

- 48569 

11. 

1.7 

0.22 

3134.02 

Re  I 

15770 

- 47669 

5.7 

0.84 

-0.07 

3139.79 

Re  i 

17331 

- 49171 

2.1 

0.31 

-0.50 

3139.94 

Re  i 

15166 

- 47004 

1.3 

0.19 

-0.71 

3141.38 

Re  i 

11584 

- 43408 

1.7 

0.25 

-0.60 

3151.16 

Re  i 

19458 

- 51183 

3.1 

0.45 

-0.34 

3151.64 

Re  i 

14217 

- 45937 

6.1 

0.91 

-0.04 

3153.79 

Re  i 

11754 

- 43453 

2.3 

0.34 

-0.47 

3158.31 

Re  i 

11754 

- 43408 

2.4 

0.37 

-0.44 

3164.52 

Re  i 

15058 

- 46649 

3.8 

0.57 

-0.24 

3167.16 

Re  i 

16619 

- 48184 

1.2 

0.19 

-0.73 

3168.37 

Re  i 

16307 

-47860 

16. 

2.4 

0.39 

3173.09 

Re  I 

13826 

- 45332 

1.6 

0.25 

-0.61 

3174.61 

Re  I 

14621 

- 46112 

3.3 

0.50 

-0.30 

3174.78 

Re  i 

27130 

- 58619 

14. 

2.1 

0.31 

31.77.71 

Re  i 

11584 

- 43044 

2.7 

0.41 

-0.39 

3178.61 

Re  i 

15058 

- 46509 

4.4 

0.66 

-0.18 

3182.66 

Re  i 

19458 

- 50869 

2.9 

0.45 

-0.35 

3182.87 

Re  i 

18950 

- 50359 

23. 

3.5 

0.54 

312 


Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3184.76 

Re  l 

18950 

— 

50341 

42. 

6.4 

0.81 

3185.57 

Re  i 

18950 

- 

50333 

42. 

6.4 

0.81 

3186.29 

Re  i 

27244 

- 

58619 

12. 

1.8 

0.25 

3190.17 

Re  i 

16328 

- 

47665 

3.4 

0.51 

-0.29 

3190.78 

Re  t 

17238 

— 

48569 

7.1 

1.1 

0.04 

3192.36 

Re  i 

14621 

— 

45937 

3.6 

0.56 

-0.25 

3193.20 

Re  i 

22160 

- 

53467 

8.5 

1.3 

0.1  1 

3194.50 

Re  i 

15058 

- 

46353 

3.2 

0.50 

-0.31 

3198.58 

Re  i 

14621 

- 

45876 

3.0 

0.47 

-0.33 

3199.49 

Re  i 

14217 

— 

45463 

0.86 

0.13 

-0.88 

3200.04 

Re  i 

16619 

— 

47860 

3.5 

0.54 

-0.27 

3200.72 

Re  i 

15770 

- 

47004 

1.9 

0.29 

-0.53 

3204.25 

Re  l 

16307 

- 

47507 

24. 

3.7 

0.56 

3205.42 

Re  i 

24724 

- 

55912 

5.5 

0.85 

-0.07 

ill 

ig« 

3211.75 

Re  i 

14217 

— 

45343 

1.7 

0.26 

-0.59 

3212.94 

Re  i 

14217 

— 

45332 

1.4 

0.22 

-0.66 

t 

3214.1 1 

Re  i 

26349 

- 

57453 

1 1. 

1.7 

0.22 

>lf 

3227.46 

Re  i 

15166 

- 

46141 

2.3 

0.36 

-0.44 

3228.73 

Re  l 

15770 

- 

46733 

1.3 

0.20 

-0.70 

3235.94 

Re  i 

13826 

— 

44720 

3.8 

0.60 

-0.22 

1. 

3237.51 

Re  i 

15058 

— 

45937 

2.1 

0.33 

-0.48 

Q 

3241.47 

Re  i 

14621 

- 

45463 

0.99 

0.16 

-0.80 

III 

II 

3248.55 

Re  i 

16327 

- 

47102 

1.6 

0.25 

-0.60 

3252.26 

Re  l 

15770 

- 

46509 

2.6 

0.41 

-0.39 

J 

3258.85 

Re  i 

16327 

— 

47004 

12. 

1.9 

0.27 

•il 

3259.55 

Re  i 

1 1584 

— 

42254 

3.0 

0.48 

-0.32 

f 

3261.56 

Re  i 

15166 

- 

45817 

2.8 

0.44 

-0.36 

(tfl 

3262.77 

Re  i 

17331 

- 

47971 

2.9 

0.47 

-0.33 

hi 

3266.85 

Re  i 

17331 

- 

47932 

2.9 

0.47 

-0.33 

f 

3268.48 

Re  i 

16619 

— 

47206 

3.1 

0.49 

-0.31 

I'M 

3268.89 

Re  l 

15770 

— 

46353 

5.0 

0.80 

-0.10 

3277.71 

Re  i 

14621 

— 

45122 

1.8 

0.29- 

-0.53 

3285.64 

Re  i 

17238 

— 

47665 

3.7 

0.60 

-0.22 

3287.13 

Re  i 

27244 

- 

57657 

7.5 

1.2 

0.08 

3294.83 

Re  i 

15770 

— 

461 12 

3.1 

0.51 

-0.29 

3296.70 

Re  i 

18950 

— 

49275 

9.1 

1.5 

0.17 

3296.99 

Re  i 

16327 

— 

46649 

5.1 

0.82 

-0.08 

3300.97 

Re  i 

15058 

- 

45343 

0.98 

0.16 

-0.80 

3301.60 

Re  i 

14621 

— 

44901 

3.0 

0.49 

-0.31 

3302.23 

Re  i 

15058 

— 

45332 

2.9 

0.48 

-0.32 

3303.75 

Re  i 

11584 

— 

41844 

1.3 

0.21 

-0.68 

3307.01 

Re  i 

27161 

- 

57391 

7.4 

1.2 

0.08 

3312.29 

Re  i 

16327 

— 

46509 

1.4 

0.23 

-0.64 

3313.95 

Re  i 

15770 

— 

45937 

3.5 

0.57 

-0.24 

3318.67 

Re  i 

13826 

— 

43950 

1.3 

0.22 

-0.66 

3322.48 

Re  i 

11754 

— 

41844 

2.8 

0.46 

-0.34 

3324.93 

Re  i 

16307 

- 

46374 

1.2 

0.20 

-0.71 

3331.52 

Re  i 

14217 

— 

44225 

1.8 

0.30 

-0.52 

3335.36 

Re  i 

11584 

— 

41557 

0.68 

0.11 

-0.95 

3338.18 

Re  i 

20448 

— 

50396 

81. 

14. 

1.13 

313 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3339.68 

Re  i 

17238 

— 

47173 

2.9 

0.49 

-0.31 

3342.24 

Re  i 

20448 

— 

50359 

65. 

11. 

1.03 

3344.32 

Re  i 

20448 

- 

50341 

32. 

5.4 

0.73 

3346.20 

Re  i 

13826 

- 

43702 

2.5 

0.42 

-0.38 

3353.21 

Re  i 

16327 

— 

46141 

2.1 

0.35 

-0.45 

3355.29 

Re  i 

22423 

— 

52218 

8.7 

1.5 

0.17 

3356.33 

Re  i 

22160 

— 

51946 

13. 

2.1 

0.33 

3358.02 

Re  i 

17331 

— 

47102 

4.1 

0.70 

-0.16 

3359.22 

Re  i 

23632 

— 

53392 

10. 

1.7 

0.23 

3361.14 

Re  i 

13826 

— 

43569 

1.2 

0.20 

-0.69 

3362.74 

Re  i 

11584 

— 

41313 

0.80 

0.14 

-0.87 

3365.73 

Re  i 

23155 

— 

52857 

9.5 

1.6 

0.21 

3377.74 

Re  i 

16307 

— 

45904 

3.5 

0.60 

-0.22 

3379.70 

Re  i 

11584 

- 

41164 

1.2 

0.21 

-0.67 

3384.45 

Re  i 

27161 

— 

56699 

14. 

2.5 

0.39 

3385.76 

Re  i 

14621 

— 

44148 

1.8 

0.31 

-0.51 

3389.43 

Re  i 

17238 

— 

46733 

4.5 

0.78 

-0.1 1 

3390.25 

Re  i 

22160 

— 

51648 

10. 

1.7 

0.24 

3394.12 

Re  i 

21775 

— 

51230 

3.8 

0.65 

-0.18 

3397.21 

Re  i 

26349 

— 

55777 

6.6 

1.1 

0.06 

3399.30 

Re  i 

11754 

— 

41164 

16. 

2.7 

0.43 

3404.72 

Re  i 

1 1584 

— 

40946 

2.4 

0.41 

-0.38 

3405.89 

Re  i 

14217 

- 

43569 

5.0 

0.87 

-0.06 

3408.67 

Re  i 

14621 

- 

43950 

2.0 

0.36 

-0.45 

3409.83 

Re  i 

17331 

— 

46649 

6.0 

1.0 

0.02 

3413.74 

Re  i 

16619 

— 

45904 

1.2 

0.21 

-0.68 

3417.77 

Re  i 

15058 

— 

44309 

3.0 

0.53 

-0.28 

3419.41 

Re  i 

14217 

— 

43453 

6.0 

1.0 

0.02 

3420.75 

Re  i 

11584 

- 

40809 

0.56 

0.099 

-1.00 

3424.62 

Re  i 

11754 

— 

40946 

29. 

5.2 

0.71 

3426.19 

Re  i 

17331 

— 

46509 

7.2 

1.3 

0.10 

3427.61 

Re  i 

15058 

— 

44225 

2.8 

0.49 

-0.31 

3437.71 

Re  i 

14621 

- 

43702 

2.6 

0.46 

-0.34 

3442.97 

Re  i 

16307 

— 

45343 

0.77 

0.14 

-0.87 

3449.37 

Re  i 

15166 

— 

44148 

3.7 

0.65 

-0.19 

3451.88 

Re  i 

0 

_ 

28962 

2.0 

0.36 

-0.44 

3453.28 

Re  i 

15770 

- 

44720 

0.86 

0.15 

-0.81 

3453.50 

Re  i 

14621 

- 

43569 

1.9 

0.33 

-0.48 

3458.88 

Re  i 

17238 

- 

46141 

2.6 

0.47 

-0.32 

3460.46 

Re  i 

0 

— 

28890 

6.8 

1.2 

0.09 

3464.73 

Re  i 

0 

— 

28854 

4.9 

0.88 

-0.05 

3467.96 

Re  i 

20448 

— 

49275 

14. 

2.5 

0.39 

3472.72 

Re  i 

14621 

- 

43409 

1.2 

0.22 

-0.67 

•3476.44 

Re  i 

15058 

- 

43815 

2.0 

0.36 

-0.44 

3477.14 

Re  i 

27161 

— 

55912 

6.9 

1.2 

0.10 

3480.38 

Re  i 

16619 

— 

45343 

5.2 

0.94 

-0.03 

3480.85 

Re  i 

14621 

— 

43342 

2.3 

0.43 

-0.37 

3482.23 

Re  i 

22160 

— 

50869 

1 1. 

2.0 

0.30 

3490.86 

Re  i 

17238 

— 

45876 

1.7 

0.30 

-0.52 

3494.72 

Re  i 

17331 

- 

45937 

1.2 

0.22 

-0.65 

314 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

1 08/sec 

3502.73 

Re  i 

20482 

— 

49023 

2.6 

0.49 

-0.31 

3503.06 

Re  l 

15770 

- 

44309 

5.4 

1.0 

0.00 

3512.28 

Re  t 

16619 

- 

45083 

1.2 

0.22 

-0.65 

3516.65 

Re  i 

13826 

- 

42254 

1.7 

0.32 

-0.49 

3517.33 

Re  i 

14621 

— 

43044 

2 2 

0.40 

-0.39 

3520.72 

Re  i 

15058 

_ 

43453 

0.61 

0.1  1 

-0.94 

3529.21 

Re  i 

16619 

- 

44946 

0.70 

0.13 

-0.88 

3534.82 

Re  i 

16619 

- 

44901 

1.4 

0.26 

-0.58 

3537.46 

Re  i 

1 1584 

- 

39845 

0.89 

0.17 

-0.78 

3539.33 

Re  i 

19458 

— 

47704 

4.0 

0.75 

-0.12 

3539.94 

Re  i 

22 1 60 

— 

50401 

2.6 

0.49 

-0.31 

3549.89 

Re  i 

1 1754 

- 

39916 

0.68 

0.13 

-0.89 

3551.29 

Re  i 

22160 

- 

50311 

6.8 

1.3 

0.1  1 

3553.65 

Re  i 

17331 

— 

45463 

2 2 

0.41 

-0.38 

j!SI 

i: 

3558.94 

Re  i 

1 1754 

— 

39845 

0.45 

0.085 

-1.07 

3564.73 

Re  i 

15770 

— 

43815 

0.69 

0.13 

-0.88 

3568.23 

Re  i 

24724 

- 

52741 

9.9 

1.9 

0.28 

'll 

3570.26 

Re  i 

17331 

- 

45332 

3.2 

0.61 

-0.22 

L 

3579.12 

Re  i 

15770 

- 

43702 

3.0 

0.58 

-0.24 

if* 

G 

3580.97 

Re  t 

16307 

— 

44225 

6.3 

1.2 

0.08 

3583.02 

Re  i 

1 1 754 

— 

39656 

2.1 

0.41 

-0.39 

3590.88 

Re  i 

22423 

- 

50263 

3.0 

0.58 

-0.24 

y 

3595.16 

Re  i 

21775 

- 

49583 

3.0 

0.58 

-0.23 

(IB 

3596.39 

Re  i 

1 1754 

- 

39552 

0.42 

0.081 

-1.09 

3598.77 

Re  i 

23155 

— 

50934 

3.8 

0.74 

-0.13 

3604.39 

Re  i 

22423 

— 

50159 

3.4 

0.65 

-0.18 

3610.49 

Re  l 

16307 

- 

43996 

1.5 

0.29 

-0.54 

Is 

3617.08 

Re  i 

15770 

- 

43409 

2.5 

0.49 

-0.31 

hi 

3617.25 

Re  i 

15770 

- 

43408 

0.62 

0.12 

-0.91 

$ 

ua 

3621.46 

Re  i 

16619 

— 

44225 

1.6 

0.31 

-0.51 

3625.91 

Re  i 

15770 

— 

43342 

1.2 

0.24 

-0.62 

3629.20 

Re  i 

19458 

- 

47004 

1.3 

0.26 

-0.59 

3637.06 

Re  i 

13826 

- 

41313 

0.61 

0.12 

-0.92 

3637.84 

Re  i 

11584 

- 

39065 

1.8 

0.36 

-0.44 

3642.99 

Re  i 

11754 

— 

39197 

0.084 

0.017 

-1.78 

3651.66 

Re  i 

16619 

— 

43996 

0.74 

0.15 

-0.83 

3651.97 

Re  i 

16327 

- 

43702 

3.8 

0.75 

-0.12 

3653.62 

Re  i 

23632 

— 

50994 

3.9 

0.79 

-0.10 

3660.52 

Re  I 

27244 

- 

54554 

4.7 

0.95 

-0.02 

3662.13 

Re  i 

27514 

— 

54813 

3.2 

0.65 

-0.19 

3669.78 

Re  i 

16327 

— 

43569 

0.99 

0.20 

-0.70 

3670.36 

Re  i 

23956 

- 

51193 

4.1 

0.82 

-0.09 

3670.53 

Re  i 

14217 

— 

41453 

1.5 

0.29 

-0.53 

3672.41 

Re  i 

14621 

— 

41844 

0.41 

0.082 

-1.09 

3676.00 

Re  i 

16619 

— 

43815 

0.53 

0.1 1 

-0.97 

3680.21 

Re  i 

24425 

— 

51590 

1.9 

0.39 

-0.41 

3681.28 

Re  i 

26132 

- 

53288 

2.4 

0.49 

-0.31 

3689.50 

Re  i 

14217 

— 

41313 

3.7 

0.76 

-0.12 

3691.48 

Re  i 

16327 

- 

43409 

12. 

2.4 

0.39 

3697.71 

Re  i 

27141 

- 

54177 

7.6 

1.6 

0.20 

315 


Wavelength  Spectrum  Energy  Levels 
A K 


3703.24 

Re  i 

13826 

- 40822 

3704.84 

Re  i 

13826 

- 40810 

3705.02 

Re  i 

13826 

- 40809 

3709.93 

Re  i 

14217 

- 41 164 

3715.02 

Re  i 

17238 

- 44148 

3717.28 

Re  i 

17331 

- 44225 

3725.76 

Re  i 

23632 

- 50464 

3731.87 

Re  i 

16619 

- 43408 

3732.28 

Re  i 

15058 

- 41844 

3735.01 

Re  i 

11754 

- 38521 

3735.31 

Re  i 

23632 

- 50396 

3736.84 

Re  I 

24724 

- 51477 

3740.10 

Re  i 

14217 

- 40946 

3740.41 

Re  i 

23632 

- 50359 

3745.44 

Re  i 

14621 

- 41313 

3755.62 

Re  i 

17331 

- 43950 

3766.48 

Re  i 

14621 

- 41164 

3777.66 

Re  i 

17238 

- 43702 

3787.52 

Re  i 

15058 

- 41453 

3796.59 

Re  i 

11584 

- 37916 

3797.59 

Re  I 

14621 

- 40946 

3807.74 

Re  i 

15058 

- 41313 

3815.66 

Re  i 

14621 

- 40822 

3836.30 

Re  I 

14434 

- 40494 

3869.94 

Re  i 

16307 

- 42140 

3875.26 

Re  i 

1 1584 

- 37381 

3876.86 

Re  i 

15770 

- 41557 

3887.49 

Re  i 

27141 

- 52857 

3887.95 

Re  i 

17331 

- 43044 

3889.96 

Re  i 

22160 

- 47860 

3896.11 

Re  i 

20482 

- 46141 

3900.91 

Re  i 

14217 

- 39845 

3901.09 

Re  i 

11754 

- 37381 

3908.21 

Re  i 

27161 

- 52741 

3913.92 

Re  i 

15770 

- 41313 

3917.27 

Re  i 

16619 

- 42140 

3920.85 

Re  i 

27244 

- 52741 

3927.59 

Re  i 

14217 

- 39670 

3929.85 

Re  i 

14217 

- 39656 

3931.20 

Re  i 

21775 

- 47206 

3936.90 

Re  i 

15770 

- 41 164 

3941.54 

Re  i 

19758 

- 45122 

3944.72 

Re  i 

27514 

- 52857 

3945.91 

Re  i 

14217 

- 39552 

3950.64 

Re  i 

14621 

- 39927 

3954.43 

Re  i 

22423 

- 47704 

3961.04 

Re  i 

13826 

- 39065 

3962.48 

Re  i 

16327 

- 41557 

3963.27 

Re  i 

16619 

- 41844 

3964.81 

Re  i 

23956 

- 49171 

gA 

108/sec 

gf 

Log  gf 

2.0 

0.41 

-0.39 

0.23 

0.047 

-1.33 

0.38 

0.079 

-1.10 

1.0 

0.21 

-0.68 

0.34 

0.071 

-1.15 

3.6 

0.75 

-0.12 

183. 

38. 

1.58 

1.1 

0.23 

-0.63 

0.72 

0.15 

-0.82 

0.49 

0.10 

-0.99 

36. 

7.6 

0.88 

2.2 

0.45 

-0.34 

3.6 

0.76 

-0.12 

6.3 

1.3 

0.12 

1.3 

0.28 

-0.55 

0.75 

0.16 

-0.80 

0.60 

0.13 

-0.89 

1.2 

0.26 

-0.58 

3.3 

0.71 

-€.15 

0.28 

0.060 

-1.22 

0.65 

0.14 

-0.85 

0.86 

0.19 

-0.73 

0.47 

0.10 

-0.98 

0.43 

0.096 

-1.02 

1.4 

0.31 

-0.50 

0.36 

0.082 

-1.09 

1.2 

0.27 

-0.57 

5.5 

1.2 

0.09 

0.60 

0.14 

-0.86 

2.0 

0.45 

-0.34 

1.5 

0.34 

-0.47 

0.25 

0.056 

-1.25 

0.061 

0.014 

-1.85 

6.8 

1.6 

0.19 

0.61 

0.14 

-0.86 

2.2 

0.51 

-0.29 

4.1 

0.94 

-0.03 

0.21 

0.048 

-1.32 

1.6 

0.37 

-0.43 

1.5 

0.34 

-0.46 

0.63 

0.15 

-0.84 

0.82 

0.19 

-0.72 

7.6 

1.8 

0.25 

0.51 

0.12 

-0.92 

0.22 

0.052 

-1.28 

0.98 

0.23 

-0.64 

0.70 

0.16 

-0.78 

1.8 

0.42 

-0.38 

0.33 

0.077 

-1.11 

1.2 

0.27 

-0.57 

316 


Wavelength 

A 

Spectrum 

Energy  Levels 
K 

gA 

108/sec 

gf 

Log  gf 

3967.39 

Re  i 

22160  - 47358 

1.8 

0.43 

-0.37 

3975.65 

Re  t 

16307  - 41453 

0.17 

0.041 

-1.39 

3991.03 

Re  i 

14621  - 39670 

0.10 

0.025 

-1.60 

4004.93 

Re  i 

19758  - 44720 

1.2 

0.30 

-0.52 

4012.26 

Re  i 

26661  - 51578 

3.5 

0.85 

-0.07 

40 1 8.40 

Re  i 

27244  - 52122 

~>  l 

0.54 

-0.27 

4022.96 

Re  i 

18950  - 43801 

1.4 

0.33 

-0.48 

4023.31 

Re  i 

14217  - 39065 

0.25 

0.062 

-1.21 

4028.53 

Re  i 

23155  - 47971 

1.8 

0.44 

-0.35 

4029.63 

Re  l 

13826  - 38635 

0.25 

0.060 

—1.22 

4033.31 

Re  i 

15058  - 39845 

0.70 

0.17 

-0.77 

4037.49 

Re  l 

15166  - 39927 

0.36 

0.087 

-1.06 

4048.99 

Re  i 

16307  - 40998 

0.88 

0.22 

-0.66 

4061.86 

Re  i 

15058  - 39670 

0.15 

0.038 

-1.42 

408  1 .43 

Re  i 

16327  - 40822 

1.0 

0.25 

-0.60 

|int 

4083.36 

Re  i 

16327  - 40810 

0.21 

0.053 

-1.28 

f 

4083.58 

Re  i 

16327  - 40809 

0.21 

0.053 

-1.28 

till 

i 

4089.92 

Re  i 

14621  - 39065 

0.10 

0.026 

-1.59 

4104.42 

Re  i 

19458  - 43815 

1.4 

0.35 

-0.46 

a 

41  10.89 

Re  i 

17238  - 41557 

1.3 

0.32 

-0.50 

41 13.40 

Re  i 

14217  - 38521 

0.1 1 

0.028 

-1.55 

I '1  m 

a 

4121.64 

Re  l 

20448  - 44703 

2.4 

0.62 

-0.21 

4132.28 

Re  i 

13826  - 38019 

0.097 

0.025 

-1.60 

HID 

4133.42 

Re  i 

16307  - 40494 

0.94 

0.24 

-0.62 

II 

4136.45 

Re  i 

11754  - 35923 

1.9 

0.50 

-0.30 

ul 

4137.60 

Re  t 

21775  - 45937 

0.91 

0.23 

-0.63 

1C 

4144.36 

Re  l 

17331  - 41453 

3.6 

0.92 

-0.03 

if 

4149.96 

Re  i 

13826  - 37916 

0.27 

0.068 

-1.16 

in 

i:fl 

4152.29 

Re  i 

33589  - 57665 

8.3 

2.1 

0.33 

4152.63 

Re  i 

15770  - 39845 

0.16 

0.042 

-1.37 

r 

be 

4159.92 

Re  i 

27161  - 51193 

5.2 

1.3 

0.13 

4170.40 

Re  i 

27514  - 51486 

9.7 

2.5 

0.40 

4182.90 

Re  i 

15770  - 39670 

0.69 

0.18 

-0.74 

4183.06 

Re  i 

14621  - 38521 

0.50 

0.13 

-0.88 

4194.67 

Re  i 

17331  - 41 164 

0.43 

0.1 1 

-0.94 

4204.52 

Re  i 

22160  - 

- 45937 

1.7 

0.44 

-0.36 

4213.27 

Re  i 

27141  - 

- 50869 

3.9 

1.0 

0.01 

4221.08 

Re  i 

11584  - 35268 

0.59 

0.16 

-0.80 

4227.46 

Re  i 

18950  - 42598 

26. 

7.0 

0.84 

4232.96 

Re  I 

17695  - 41313 

0.18 

0.047 

-1.32 

4236.24 

Re  i 

16327  - 39927 

0.14 

0.037 

-1.44 

4238.59 

Re  i 

18950  - 42536 

0.21 

0.058 

-1.24 

4241.16 

Re  i 

17238  - 40810 

0.39 

0.11 

-0.97 

4241.39 

Re  i 

17238  - 40809 

0.66 

0.18 

-0.75 

4246.82 

Re  i 

34520  - 58061 

8.7 

2.4 

0.37 

4255.75 

Re  i 

17331  - 40822 

0.18 

0.048 

-1.32 

4257.60 

Re  i 

14217  - 37698 

0.47 

0.13 

-0.89 

4291.17 

Re  i 

16619  - 39916 

0.41 

0.11 

-0.94 

4291.65 

Re  i 

14621  - 37916 

0.16 

0.043 

-1.36 

4299.92 

Re  i 

23956  - 47206 

0.81 

0.23 

-0.65 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

4304.40 

Re  I 

16619 

- 39845 

0.68 

0.19 

-0.73 

43(4.58 

Re  i 

21775 

- 44946 

0.43 

0.12 

-0.92 

4318.58 

Re  i 

27514 

- 50663 

4.4 

1.2 

0.09 

4319.53 

Re  i 

14621 

- 37766 

0.076 

0.021 

-1.67 

4332.25 

Re  i 

14621 

- 37698 

0.37 

0.10 

-0.98 

4358.69 

Re  i 

11584 

- 34520 

0.29 

0.083 

-1.08 

4367.58 

Re  i 

16307 

- 39197 

0.54 

0.16 

-0.81 

4391.34 

Re  i 

11754 

- 34520 

0.1 1 

0.031 

-1.51 

4392.45 

Re  i 

14621 

- 37381 

0.12 

0.035 

-1.46 

4394.38 

Re  i 

15770 

- 38521 

0.86 

0.25 

-0.61 

4396.80 

Re  i 

16327 

- 39065 

0.17 

0.048 

-1.32 

4402.60 

Re  i 

15058 

- 37766 

0.15 

0.045 

-1.35 

4406.40 

Re  i 

16307 

- 38995 

0.30 

0.087 

-1.06 

4415.82 

Re  i 

15058 

- 37698 

0.34 

0.100 

-1.00 

4440.44 

Re  i 

17331 

- 39845 

0.21 

0.062 

-1.21 

4453.92 

Re  l 

35923 

- 58369 

4.0 

1.2 

0.08 

4454.62 

Re  i 

14621 

- 37064 

0.048 

0.014 

-1.85 

4463.53 

Re  i 

35268 

- 57665 

3.8 

1.1 

0.06 

4467.54 

Re  i 

24724 

- 47102 

0.82 

0.25 

-0.61 

4467.92 

Re  i 

16619 

- 38995 

0.22 

0.066 

-1.18 

4475.08 

Re  i 

17331 

- 39670 

0.50 

0.15 

-0.82 

4477.99 

Re  i 

17331 

- 39656 

0.27 

0.080 

-1.10 

4478.39 

Re  i 

15058 

- 37381 

0.21 

0.063 

-1.20 

4496.43 

Re  i 

19758 

- 41991 

0.16 

0.049 

-1.31 

4507.04 

Re  i 

28854 

- 51035 

7.3 

2.2 

0.35 

4508.01 

Re  i 

28854 

- 51031 

3.0 

0.93 

-0.03 

4513.31 

Re  i 

20448 

- 42598 

20. 

6.1 

0.79 

4516.64 

Re  i 

28854 

- 50988 

16. 

4.8 

0.68 

4519.76 

Re  i 

28854 

- 50973 

4.8 

1.5 

0.17 

4522.73 

Re  i 

28890 

- 50994 

30. 

9.3 

0.97 

4523.88 

Re  i 

28890 

- 50988 

7.3 

2.2 

0.35 

4526.01 

Re  i 

20448 

- 42536 

0.61 

0.19 

-0.73 

4528.97 

Re  i 

28962 

- 51035 

4.3 

1.3 

0.12 

4529.95 

Re  i 

28962 

- 51031 

7.3 

2.3 

0.35 

4530.89 

Re  i 

22160 

- 44225 

0.61 

0.19 

-0.72 

4541.80 

Re  i 

28962 

- 50973 

2.4 

0.75 

-0.12 

4545.17 

Re  i 

15770 

- 37766 

0.20 

0.062 

-1.21 

4559.27 

Re  i 

15770 

- 37698 

0.098 

0.030 

-1.52 

4559.68 

Re  i 

13826 

- 35751 

0.079 

0.025 

-1.61 

4565.30 

Re  i 

15166 

- 37064 

0.082 

0.026 

-1.59 

4580.68 

Re  i 

11584 

- 33409 

0.070 

0.022 

-1.65 

4591.68 

Re  i 

20482 

- 42254 

0.18 

0.056 

-1.25 

4605.73 

Re  i 

14217 

- 35923 

0.14 

0.046 

-1.34 

4614.66 

Re  i 

17331 

- 38995 

0.071 

0.023 

-1.64 

4621.38 

Re  i 

21775 

- 43408 

0.99 

0.32 

-0.50 

4625.96 

Re  i 

15770 

- 37381 

0.045 

0.015 

-1.84 

4630.82 

Re  i 

16327 

- 37916 

0.17 

0.054 

-1.26 

4652.33 

Re  i 

14434 

- 35923 

0.1  1 

0.035 

-1.45 

4662.49 

Re  i 

13826 

- 35268 

0.040 

0.013 

-1.88 

4682.32 

Re  i 

19458 

- 40809 

0.24 

0.079 

-1.10 
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Wavelength 

A 

Spectrum 

Energy  Levels 
K 

gA 

108/sec 

gf 

Log  gf 

4687.86 

Re  i 

27244  - 48570 

1.0 

0.33 

-0.48 

4694.99 

Re  i 

15770  - 37064 

0.042 

0.014 

-1.86 

4700.44 

Re  i 

21775  - 43044 

0.36 

0.12 

-0.92 

4705.04 

Re  i 

22160  - 43408 

0.61 

0.20 

-0.70 

4725.93 

Re  t 

23155  - 44309 

0.33 

0.11 

-0.96 

4727.60 

Re  i 

16619  - 37766 

0.12 

0.042 

-1.38 

4748.38 

Re  t 

16327  - 37381 

0.11 

0.038 

-1.42 

4749.03 

Re  i 

14217  - 35268 

0.026 

0.0087 

-2.06 

4758.83 

Re  i 

11584  - 32592 

0.019 

0.0066 

-2.18 

4763.67 

Re  i 

17238  - 38225 

0.047 

0.016 

-1.79 

4791.42 

Re  l 

15058  - 35923 

0.24 

0.082 

-1.09 

4889.14 

Re  i 

0 - 20448 

0.036 

0.013 

-1.89 

4915.02 

Re  t 

12251  - 32592 

0.025 

0.0090 

-2.04 

4923.90 

Re  i 

14217  - 34520 

0.19 

0.069 

-1.16 

4946.72 

Re  i 

15058  - 35268 

0.086 

0.03  1 

-1.50 

‘ill 

4956.76 

Re  i 

23632  - 43801 

0.59 

0.22 

-0.66 

4985.98 

Re  i 

17331  - 37381 

0.16 

0.058 

-1.23 

III 

5058.56 

Re  i 

13826  - 33589 

0.027 

0.010 

-1.98 

£ 

5096.50 

Re  i 

16307  - 35923 

0.093 

0.036 

-1.44 

r 

5120.32 

Re  i 

24425  - 43950 

0.26 

0.10 

-1.00 

5161.65 

Re  t 

17695  - 37064 

0.046 

0.019 

-1.73 

5178.89 

Re  i 

16619  - 35923 

0.054 

0.022 

-1.66 

iii 

5181.74 

Re  i 

22160  - 41453 

0.13 

0.052 

-1.29 

n 

5234.31 

Re  i 

23155  - 42254 

0.28 

0.12 

-0.93 

5248.86 

Re  i 

21775  - 40822 

0.27 

0.1 1 

-0.95 

5270.95 

Re  i 

23632  - 42598 

12. 

4.9 

0.69 

5275.56 

Re  i 

0 - 18950 

0.018 

0.0076 

—2  1 2 

ic 

5278.24 

Re  t 

16327  - 35268 

0.11 

0.048 

—1 32 

ii 

ii 

5317.28 

Re  i 

26661  - 45463 

0.41 

0.17 

-0.76 

5321.28 

Re  i 

14621  - 33409 

0.024 

0.010 

-1.99 

ii 

5327.46 

Re  i 

13826  - 32592 

0.027 

0.012 

-1.94 

5331.90 

Re  i 

15770  - 34520 

0.019 

0.0080 

-2.10 

5333.85 

Re  i 

27161  - 45904 

0.46 

0.20 

-0.70 

5369.48 

Re  i 

24425  - 43044 

0.36 

0.16 

-0.80 

5369.80 

Re  i 

13826  - 32444 

0.026 

0.011 

-1.95 

5377.10 

Re  i 

17331  - 35923 

0.14 

0.061 

-1.22 

5431.90 

Re  i 

39656  - 58061 

4.0 

1.8 

0.25 

5437.03 

Re  i 

22423  - 40810 

0.079 

0.035 

-1.46 

5447.92 

Re  i 

15058  - 33409 

0.0098 

0.0043 

-2.36 

5460.64 

Re  i 

19458  - 37766 

0.060 

0.027 

-1.57 

5520.05 

Re  i 

28030  - 46141 

0.37 

0.17 

-0.77 

5521.10 

Re  i 

28542  - 46649 

0.76 

0.35 

-0.46 

5532.68 

Re  i 

21775  - 39845 

0.22 

0.100 

-1.00 

5563.24 

Re  i 

14621  - 32592 

0.028 

0.013 

-1.88 

5573.47 

Re  i 

17331  - 35268 

0.030 

0.014 

-1.85 

5584.72 

Re  i 

16619  - 34520 

0.024 

0.011 

-1.94 

5607.21 

Re  i 

27514  - 45343 

0.21 

0.098 

-1.01 

5667.88 

Re  i 

15770  - 33409 

0.073 

0.035 

-1.46 

5711.43 

Re  i 

22423  - 39927 

0.11 

0.056 

-1.25 

5716.95 

Re  i 

26661  - 44148 

0.27 

0.13 

-0.87 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

5752.93 

Re  i 

11584 

- 28962 

0.023 

0.011 

-1.94 

5776.83 

Re  i 

11584 

- 28890 

0.023 

0.011 

-1.94 

5791.60 

Re  i 

16327 

- 33589 

0.014 

0.0071 

-2.15 

5815.92 

Re  i 

17331 

- 34520 

0.010 

0.0052 

-2.29 

5834.31 

Re  i 

11754 

- 28890 

0.11 

0.059 

-1.23 

5919.86 

Re  i 

24425 

- 41313 

0.070 

0.037 

-1.43 

5943.24 

Re  i 

15770 

- 32592 

0.036 

0.019 

-1.72 

5950.21 

Re  i 

28542 

- 45343 

0.22 

0.12 

-0.93 

5969.77 

Re  i 

26661 

- 43408 

0.23 

0.12 

-0.91 

5989.99 

Re  i 

23155 

- 39845 

0.047 

0.025 

-1.60 

5995.73 

Re  i 

27141 

- 43815 

0.26 

0.14 

-0.85 

61 14.22 

Re  i 

17238 

- 33589 

0.025 

0.014 

-1.86 

6145.81 

Re  i 

27141 

- 43408 

0.46 

0.26 

-0.58 

6146.82 

Re  i 

16327 

- 32592 

0.031 

0.018 

-1.75 

6203.24 

Re  i 

16327 

- 32444 

0.01  1 

0.0063 

-2.20 

6217.97 

Re  i 

17331 

- 33409 

0.020 

0.012 

-1.94 

6229.42 

Re  i 

28854 

- 44903 

0.61 

0.36 

-0.45 

6243.24 

Re  i 

28890 

- 44903 

0.72 

0.42 

-0.38 

6271.37 

Re  i 

28962 

- 44903 

0.37 

0.22 

-0.66 

6278.76 

Re  i 

21775 

- 37698 

0.048 

0.029 

-1.54 

6286.41 

Re  i 

27141 

- 43044 

0.12 

0.072 

-1.14 

6303.42 

Re  i 

26132 

- 41992 

0.091 

0.054 

-1.27 

6307.70 

Re  i 

28854 

- 44703 

3.9 

2.3 

0.37 

6321.90 

Re  i 

28890 

- 44703 

3.9 

2.3 

0.37 

6350.75 

Re  i 

28962 

- 44703 

1.6 

0.95 

-0.02 

6382.94 

Re  i 

29800 

- 45463 

0.39 

0.24 

-0.62 

6411.47 

Re  i 

26661 

- 42254 

0.14 

0.086 

-1.07 

6511.47 

Re  i 

17238 

- 32592 

0.033 

0.021 

-1.68 

6515.25 

Re  i 

30560 

- 45904 

0.40 

0.25 

-0.60 

6544.91 

Re  i 

22423 

- 37698 

0.034 

0.022 

-1.66 

6577.11 

Re  i 

28854 

- 44054 

0.59 

0.39 

-0.41 

6592.52 

Re  i 

28890 

- 44054 

0.68 

0.44 

-0.35 

6605.19 

Re  i 

13826 

- 28962 

0.024 

0.016 

-1.80 

6623.91 

Re  i 

28962 

- 44054 

0.51 

0.34 

-0.47 

6637.25 

Re  i 

19458 

- 34520 

0.012 

0.0077 

-2.1  1 

6652.39 

Re  i 

13826 

- 28854 

0.0071 

0.0047 

-2.33 

6683.28 

Re  i 

22423 

- 37381 

0.042 

0.028 

-1.55 

6711.30 

Re  i 

17695 

- 32592 

0.0068 

0.0046 

-2.34 

6761.19 

Re  i 

20482 

- 35268 

0.0088 

0.0060 

—2.22 

6813.41 

Re  i 

14217 

- 28890 

0.049 

0.034 

-1.47 

6829.90 

Re  i 

14217 

- 28854 

0.068 

0.047 

-1.32 

6971.53 

Re  i 

14621 

- 28962 

0.025 

0.019 

-1.73 

7006.63 

Re  i 

14621 

- 28890 

0.010 

0.0074 

-2. 1 3 

7024.15 

Re  i 

14621 

- 28854 

0.020 

0.015 

-1.83 

7246.67 

Re  i 

15058 

- 28854 

0.021 

0.016 

-1.79 

7292.72 

Re  i 

28890 

- 42598 

0.20 

0.16 

-0.80 

7578.73 

Re  i 

15770 

- 28962 

0.014 

0.012 

-1.92 

7611.89 

Re  i 

19458 

- 32592 

0.0 1 2 

0.01  1 

-1.97 

7620.25 

Re  i 

15770 

- 28890 

0.0022 

0.0019 

_ 2 72 

7640.94 

Re  i 

15770 

- 28854 

0.016 

0.014 

-1.85 
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Wavelength  Spectrum  Energy  Levels 
A K 


7912.94 

Re  i 

16327 

- 28962 

7980.77 

Re  l 

16327 

- 28854 

8417.13 

Re  i 

1 1754 

- 23632 

8527.73 

Re  i 

17238 

- 28962 

&A 

108/sec 

gf 

Log  gf 

0.023 

0.022 

-1.66 

0.01  1 

0.01  1 

-1.97 

0.0034 

0.0036 

-2.44 

0.01  1 

0.012 

-1.93 

Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2214.26 

Re  ii 

0 - 45148 

15. 

1.1 

0.05 

2275.25 

Re  ii 

0 - 43938 

28. 

2.2 

0.33 

2298.09 

Re  ii 

27628  - 71128 

53. 

4.2 

0.62 

2368.53 

Re  ii 

14930  - 57139 

32. 

2.7 

0.43 

2370.76 

Re  ii 

14883  - 57050 

37. 

3.1 

0.49 

2373.48 

Re  ii 

14930  - 57050 

26. 

2.2 

0.35 

2378.53 

Re  ii 

27746  - 69776 

22. 

1.9 

0.28 

2386.90 

Re  ii 

20976  - 62859 

52. 

4.4 

0.65 

2403.04 

Re  ii 

23341  - 64942 

28. 

2.4 

0.39 

2418.20 

Re  ii 

25988  - 67328 

29. 

2.6 

0.41 

2449.03 

Re  ii 

18846  - 59666 

46. 

4.1 

0.61 

2449.52 

Re  ii 

26237  - 67049 

61. 

5.5 

0.74 

2455.83 

Re  ii 

14352  - 55059 

73. 

6.6 

0.82 

2467.57 

Re  ii 

14930  - 55444 

76. 

6.9 

0.84 

2467.85 

Re  ii 

26768  - 67276 

88. 

8.1 

0.91 

2469.36 

Re  ii 

18846  - 59330 

77. 

7.1 

0.85 

2470.61 

Re  ii 

20463  - 60927 

70. 

6.4 

0.81 

2471.05 

Re  ii 

19140  - 59596 

39. 

3.6 

0.56 

2475.17 

Re  ir 

23894  - 64282 

106. 

9.7 

0.99 

2490.16 

Re  ii 

30982  - 71128 

58. 

5.4 

0.73 

2502.35 

Re  ii 

20976  - 60927 

328. 

31. 

1.49 

2504.60 

Re  ii 

17224  - 57139 

106. 

10. 

1.00 

2534.10 

Re  ii 

14352  - 53802 

49. 

4.7 

0.67 

2550.09 

Re  ii 

20463  - 59666 

88. 

8.6 

0.93 

2553.59 

Re  ii 

17224  - 56372 

64. 

6.3 

0.80 

2554.63 

Re  ii 

20463  - 59596 

203. 

20. 

1.30 

2568.64 

Re  ii 

14883  - 53802 

183. 

18. 

1.26 

2571.81 

Re  ii 

14930  - 53802 

125. 

12. 

1.09 

2608.50 

Re  n 

14352  - 52677 

220. 

22. 

1.35 

2616.72 

Re  ii 

18846  - 57050 

81. 

8.4 

0.92 

2635.83 

Re  ii 

17224  - 55151 

138. 

14. 

1.16 

2637.01 

Re  ii 

19140  - 57050 

99. 

10. 

1.02 

2641.02 

Re  ii 

14824  - 52677 

30. 

3.1 

0.49 

2648.46 

Re  ii 

14930  - 52677 

22. 

2.3 

0.37 

2731.56 

Re  ii 

18846  - 55444 

95. 

11. 

1.03 

2733.04 

Re  ii 

17224  - 53802 

243. 

27. 

1.43 

2753.64 

Re  ii 

19140  - 55444 

53. 

6.0 

0.78 

2803.28 

Re  ii 

13777  - 49439 

26. 

3.0 

0.48 

2819.78 

Re  ii 

17224  - 52677 

28. 

3.3 

0.52 

2888.06 

Re  ii 

14824  - 49439 

29. 

3.6 

0.56 

2916.73 

Re  ii 

25321  - 59596 

46. 

5.9 

0.77 

2957.91 

Re  ii 

23341  - 57139 

79. 

10. 

1.02 

3103.06 

Re  ii 

17224  - 49439 

36. 

5.2 

0.72 

3303.21 

Re  ii 

14883  - 45148 

30. 

5.0 

0.69 

3379.06 

Re  ii 

14352  - 43938 

22. 

3.8 

0.58 

3580.15 

Re  ii 

17224  - 45148 

82. 

16. 

1.20 

3742.26 

Re  ii 

17224  - 43938 

9.9 

2.1 

0.32 
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Wavelength 

A 

Spectrum 

Energy  Levels 
K 

gA 

108/sec 

gf 

Log  gf 

2288.57 

Rh  l 

2598 

— 

46280 

0.82 

0.064 

-1.19 

2309.82 

Rh  I 

3473 

- 

46753 

0.93 

0.075 

-1.13 

2318.36 

Rh  i 

5691 

- 

48811 

0.94 

0.076 

-1.12 

2319.10 

Rh  i 

5691 

- 

48798 

1.5 

0.12 

-0.92 

2321.73 

Rh  i 

1530 

— 

44588 

0.50 

0.040 

-1.39 

2322.58 

Rh  i 

0 

— 

43042 

1.2 

0.098 

-1.01 

2326.47 

Rh  i 

3310 

- 

46280 

1.3 

0.1  1 

-0.98 

2328.64 

Rh  i 

7791 

- 

5072  1 

1.9 

0.15 

-0.82 

2352.47 

Rh  l 

0 

- 

42495 

0.25 

0.020 

-1.69 

2359.18 

Rh  i 

1530 

— 

43905 

0.37 

0.031 

-1.51 

2361.92 

Rh  i 

0 

— 

42325 

1.3 

0.1 1 

-0.95 

2368.34 

Rh  i 

3473 

— 

45683 

1.3 

0.1  1 

-0.96 

2382.89 

Rh  l 

0 

- 

41953 

1.5 

0.13 

-0.89 

2384.65 

Rh  i 

7791 

- 

49713 

1.6 

0.14 

-0.86 

2407.88 

Rh  i 

1530 

— 

43048 

0.84 

0.073 

-1.14 

2408.19 

Rh  i 

1530 

— 

43042 

0.25 

0.022 

-1.66 

2410.25 

Rh  l 

3310 

- 

44787 

0.41 

0.036 

-1.44 

2419.75 

Rh  i 

3473 

- 

44787 

0.86 

0.076 

-1.12 

2427.68 

Rh  i 

2598 

- 

43777 

2.1 

0.18 

-0.74 

2429.52 

Rh  l 

3473 

— 

44621 

4.6 

0.41 

-0.39 

2432.66 

Rh  i 

5658 

— 

46753 

1.5 

0.14 

-0.87 

2437.08 

Rh  i 

7791 

- 

48811 

1.2 

0.1 1 

-0.98 

2440.34 

Rh  i 

1530 

- 

42495 

4.4 

0.39 

-0.41 

2448.84 

Rh  t 

2598 

- 

4342 1 

1.2 

0.1 1 

-0.97 

2449.04 

Rh  i 

5691 

— 

465  1 1 

2.3 

0.21 

-0.68 

2470.39 

Rh  l 

3310 

— 

43777 

1.6 

0.15 

-0.84 

2471.47 

Rh  l 

2598 

- 

43048 

1.5 

0.14 

-0.86 

2473.09 

Rh  l 

1530 

- 

41953 

1.6 

0.15 

-0.84 

2483.33 

Rh  i 

. 3473 

- 

43729 

1.0 

0.097 

-1.01 

2492.30 

Rh  i 

3310 

— 

4342  1 

0.60 

0.056 

-1.25 

2502.46 

Rh  i 

3473 

— 

4342 1 

2.4 

0.23 

-0.64 

2505.67 

Rh  l 

2598 

- 

42495 

2 2 

0.21 

-0.68 

2509.70 

Rh  I 

2598 

- 

42431 

5.1 

0.49 

-0.31 

2515.75 

Rh  i 

3310 

— 

43048 

3.5 

0.33 

-0.48 

2525.99 

Rh  I 

9221 

— 

48798 

1.0 

0.098 

-1.01 

2531.74 

Rh  I 

5691 

— 

45178 

0.40 

0.039 

-1.41 

2555.36 

Rh  i 

3310 

— 

42431 

8.2 

0.81 

-0.09 

2565.79 

Rh  I 

5658 

- 

44621 

1.4 

0.14 

-0.86 

2566.04 

Rh  I 

3473 

- 

42431 

0.66 

0.065 

-1.19 

2575.75 

Rh  l 

14788 

— 

53600 

4.5 

0.45 

-0.35 

2622.58 

Rh  i 

5658 

— 

43777 

3.4 

0.35 

-0.46 

2625.88 

Rh  i 

5658 

- 

43729 

5.0 

0.52 

-0.29 

2630.42 

Rh  i 

2598 

- 

40603 

0.92 

0.096 

-1.02 

2647.28 

Rh  i 

5658 

— 

43421 

2.3 

0.24 

-0.62 

2652.66 

Rh  i 

2598 

— 

40285 

3.4 

0.36 

-0.45 

2659.01 

Rh  i 

1530 

— 

39127 

0.19 

0.020 

-1.69 

2671.06 

Rh  i 

3473 

— 

40900 

0.32 

0.034 

-1.47 

2676.1 1 

Rh  i 

5691 

— 

43048 

1.2 

0.13 

-0.90 

2680.63 

Rh  i 

3310 

— 

40603 

0.94 

0.10 

-1.00 

2681.78 

Rh  I 

14788 

- 

52065 

4.8 

0.51 

-0.29 

323 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2694.31 

Rh  i 

3473 

- 40577 

0.47 

0.051 

-1.29 

2703.73 

Rh  i 

3310 

- 40285 

3.5 

0.38 

-0.42 

2707.23 

Rh  i 

2598 

- 39525 

0.26 

0.029 

-1.54 

2714.41 

Rh  i 

11968 

- 48798 

6.6 

0.73 

-0.14 

2717.51 

Rh  i 

0 

- 36787 

0.24 

0.027 

-1.57 

2718.54 

Rh  i 

5658 

- 42431 

2.8 

0.31 

-0.51 

2720.52 

Rh  i 

13975 

- 50721 

3.9 

0.44 

-0.36 

2728.94 

Rh  I 

2598 

- 39231 

1.1 

0.12 

-0.93 

2736.76 

Rh  i 

2598 

- 39127 

0.24 

0.027 

-1.57 

2741.75 

Rh  I 

9221 

- 45683 

3.0 

0.34 

-0.47 

2767.73 

Rh  I 

2598 

- 38718 

0.28 

0.033 

-1.49 

2771.51 

Rh  i 

2598 

- 38669 

0.56 

0.065 

-1.19 

2778.06 

Rh  I 

7791 

- 43777 

1.2 

0.14 

-0.86 

2779.54 

Rh  I 

10313 

- 46280 

3.7 

0.43 

-0.37 

2783.03 

Rh  i 

3310 

- 39231 

0.83 

0.096 

-1.02 

2791.16 

Rh  i 

3310 

- 39127 

0.16 

0.019 

-1.73 

2796.63 

Rh  i 

11006 

- 46753 

4.2 

0.50 

-0.30 

2826.43 

Rh  i 

10313 

- 45683 

6.2 

0.75 

-0.13 

2826.68 

Rh  i 

9221 

- 44588 

5.3 

0.64 

-0.19 

2827.31 

Rh  i 

3310 

- 38669 

0.18 

0.021 

-1.67 

2834.12 

Rh  i 

1 1006 

- 46280 

3.8 

0.46 

-0.34 

2835.44 

Rh  i 

1530 

- 36787 

0.15 

0.018 

-1.75 

2836.69 

Rh  i 

5658 

- 40900 

0.81 

0.098 

-1.01 

2856.16 

Rh  I 

3473 

- 38474 

0.27 

0.034 

-1.47 

2860.68 

Rh  I 

5658 

- 40605 

0.50 

0.061 

-1.21 

2862.94 

Rh  I 

5658 

- 40577 

2.7 

0.34 

-0.47 

2864.40 

Rh  i 

3310 

- 38211 

0.32 

0.039 

-1.41 

2878.66 

Rh  I 

3310 

- 38038 

0.55 

0.068 

-1.17 

2880.76 

Rh  I 

3310 

- 38013 

0.36 

0.045 

-1.34 

2882.37 

Rh  i 

9221 

- 43905 

3.5 

0.44 

-0.36 

2885.97 

Rh  I 

7791 

- 42431 

1.3 

0.16 

-0.80 

2889.11 

Rh  I 

1530 

- 36133 

0.21 

0.027 

-1.57 

2889.84 

Rh  I 

5691 

- 40285 

0.69 

0.087 

-1.06 

2899.96 

Rh  i 

10313 

- 44787 

2.1 

0.26 

-0.58 

2904.81 

Rh  i 

14382 

- 48798 

2.3 

0.30 

-0.53 

2907.21 

Rh  i 

2598 

- 36985 

0.60 

0.076 

-1.12 

2912.62 

Rh  I 

5658 

- 39981 

0.64 

0.082 

-1.09 

2915.42 

Rh  I 

5691 

- 39981 

0.75 

0.096 

-1.02 

2923.10 

Rh  i 

9221 

- 43421 

0.71 

0.091 

-1.04 

2924.02 

Rh  i 

2598 

- 36787 

0.61 

0.078 

-1.11 

2929.1 1 

Rh  I 

5658 

- 39788 

1.0 

0.13 

-0.88 

2931.94 

Rh  I 

5691 

- 39788 

1.0 

0.13 

-0.88 

2955.41 

Rh  I 

9221 

- 43048 

0.64 

0.084 

-1.07 

2968.66 

Rh  i 

3310 

- 36985 

0.84 

0.1  1 

-0.95 

2974.03 

Rh  i 

1 1006 

- 44621 

0.81 

0. 1 1 

-0.97 

2977.68 

Rh  i 

5658 

- 39231 

1.2 

0.15 

-0.82 

2986.20 

Rh  I 

3310 

- 36787 

1.6 

0.21 

-0.67 

2986.99 

Rh  i 

5658 

- 39127 

0.60 

0.081 

-1.09 

2987.45 

Rh  i 

10313 

- 43777 

1.3 

0.17 

-0.77 

3004.46 

Rh  I 

9221 

- 42495 

2.0 

0.27 

-0.56 
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Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

1 08/ sec 

3019.54 

Rh  i 

10313 

- 43421 

1.2 

0.16 

-0.80 

3023.91 

Rh  l 

5658 

- 38718 

0.78 

0.1  1 

-0.97 

3028.43 

Rh  i 

5658 

- 38669 

0.31 

0.042 

-1.37 

3045.77 

Rh  i 

3310 

- 36133 

0.094 

0.013 

-1.88 

3046.76 

Rh  i 

7791 

- 40603 

0.33 

0.046 

-1.33 

3057.89 

Rh  i 

161  19 

- 48811 

2.5 

0.35 

-0.46 

3067.30 

Rh  i 

12723 

- 45316 

2.5 

0.36 

-0.45 

3083.96 

Rh  i 

1530 

- 33946 

0.29 

0.041 

-1.39 

3087.42 

Rh  i 

5658 

- 38038 

0.16 

0.023 

-1.63 

31 14.91 

Rh  i 

3310 

- 35404 

0.19 

0.027 

-1.56 

3121.76 

Rh  i 

3310 

- 35334 

0.37 

0.054 

-1.27 

3123.70 

Rh  t 

0 

- 32004 

0.24 

0.035 

-1.45 

3130.79 

Rh  i 

3473 

- 35404 

0.095 

0.014 

-1.86 

3137.71 

Rh  t 

3473 

- 35334 

0.25 

0.037 

-1.44 

3151.36 

Rh  i 

14788 

- 465 1 1 

3.0 

0.45 

-0.35 

3152.60 

Rh  t 

5658 

- 37369 

0.22 

0.033 

-1.48 

3155.78' 

Rh  i 

9221 

- 40900 

1.7 

0.25 

-0.61 

3179.73 

Rh  l 

7791 

- 39231 

0.57 

0.086 

-1.07 

3185.59 

Rh  i 

9221 

- 40603 

0.98 

0.15 

-0.83 

3189.05 

Rh  l 

2598 

- 33946 

0.26 

0.039 

-1.41 

3191.19 

Rh  l 

5658 

- 36985 

2.0 

0.31 

-0.51 

3197.13 

Rh  i 

2598 

- 33867 

0.33 

0.05  1 

-1.29 

3214.32 

Rh  i 

0 

- 31102 

0.058 

0.0090 

-2.05 

3237.66 

Rh  i 

7791 

- 38669 

0.57 

0.090 

-1.04 

3263.14 

Rh  i 

3310 

- 33946 

0.96 

0.15 

-0.81 

3271.61 

Rh  i 

3310 

- 33867 

0.94 

0.15 

-0.82 

3280.55 

Rh  i 

1530 

- 32004 

2.5 

0.41 

-0.39 

3281.70 

Rh  l 

11968 

- 42431 

2.2 

0.35 

-0.46 

3283.57 

Rh  I 

2598 

- 33044 

3.4 

0.55 

-0.26 

3289.14 

Rh  i 

3473 

- 33867 

0.52 

0.084 

-1.08 

3289.64 

Rh  i 

14788 

- 45178 

2.1 

0.34 

-0.47 

3294.28 

Rh  t 

12723 

- 43070 

5.2 

0.85 

-0.07 

3296.72 

Rh  i 

12723 

- 43048 

1.2 

0.19 

-0.73 

3300.46 

Rh  i 

10313 

- 40603 

3.2 

0.52 

-0.28 

3323.09 

Rh  i 

1530 

- 31614 

4.1 

0.69 

-0.16 

3331.09 

Rh  i 

5658 

- 35670 

0.18 

0.030 

-1.52 

3331.24 

Rh  i 

9221 

- 39231 

0.40 

0.066 

-1.18 

3338.54 

Rh  i 

1530 

- 31474 

0.31 

0.052 

-1.28 

3342.90 

Rh  i 

9221 

- 39127 

0.58 

0.097- 

-1.01 

3344.20 

Rh  i 

1 1006 

- 40900 

1.1 

0.19 

-0.73 

3359.90 

Rh  i 

13975 

- 43729 

1.8 

0.30 

-0.52 

3360.80 

Rh  I 

5658 

- 35404 

0.81 

0.14 

-0.86 

3362.18 

Rh  i 

3310 

- 33044 

0.087 

0.015 

-1.83 

3368.38 

Rh  i 

2598 

- 32277 

0.51 

0.086 

-1.06 

3369.68 

Rh  i 

10313 

- 39981 

0.49 

0.084 

-1.07 

3372.25 

Rh  i 

2598 

- 32243 

1.3 

0.23 

-0.65 

3377.14 

Rh  i 

12723 

- 42325 

2.2 

0.37 

-0.43 

3377.71 

Rh  i 

11006 

- 40603 

LO 

0.18 

-0.75 

3385.78 

Rh  i 

13521 

- 43048 

2.7 

0.46 

-0.34 

3396.85 

Rh  i 

0 

- 29431 

3.1 

0.53 

-0.28 

325 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3399.70 

Rh  i 

2598 

- 32004 

0.92 

0.16 

-0.80 

3406.55 

Rh  I 

14382 

- 43729 

5.0 

0.88 

-0.06 

3412.27 

Rh  i 

16018 

- 45316 

39. 

6.9 

0.84 

3420.16 

Rh  I 

12723 

- 41953 

1.1 

0.19 

-0.72 

3424.38 

Rh  i 

7791 

- 36985 

0.54 

0.095 

-1.02 

3434.89 

Rh  i 

0 

- 29105 

4.1 

0.73 

-0.14 

3440.53 

Rh  i 

16121 

- 45178 

66. 

12. 

1.07 

3442.63 

Rh  i 

14382 

- 43421 

1.0 

0.18 

-0.75 

3447.74 

Rh  i 

7791 

- 36787 

0.51 

0.092 

-1.04 

3448.58 

Rh  i 

14788 

- 43777 

1.8 

0.33 

-0.48 

3450.29 

Rh  I 

13521 

- 42495 

2.6 

0.46 

-0.34 

3451.15 

Rh  I 

3310 

- 32277 

0.072 

0.013 

-1.89 

3455.22 

Rh  i 

3310 

- 32243 

0.49 

0.087 

-1.06 

3455.42 

Rh  i 

1 1968 

- 40900 

0.82 

0.15 

-0.83 

3457.07 

Rh  i 

10313 

- 39231 

1.5 

0.28 

-0.56 

3457.93 

Rh  I 

13521 

- 42431 

4.8 

0.86 

-0.06 

3462.04 

Rh  i 

2598 

- 31474 

5.8 

1.0 

0.02 

3469.62 

Rh  i 

10313 

- 39127 

1.5 

0.27 

-0.57 

3470.66 

Rh  i 

3473 

- 32277 

5.8 

1.0 

0.02 

3472.25 

Rh  I 

9221 

- 38013 

0.73 

0.13 

-0.88 

3474.78 

Rh  i 

3473 

- 32243 

5.8 

1.0 

0.02 

3478.91 

Rh  i 

3310 

- 32046 

2.5 

0.44 

-0.35 

3484.04 

Rh  l 

3310 

- 32004 

0.1  1 

0.020 

-1.71 

3491.07 

Rh  i 

11968 

- 40605 

1.1 

0.20 

-0.71 

3494.44 

Rh  i 

1 1968 

- 40577 

1.4 

0.25 

-0.60 

3498.73 

Rh  i 

3473 

- 32046 

1.4 

0.25 

-0.60 

3502.52 

Rh  i 

0 

- 28543 

2.6 

0.47 

-0.33 

3505.41 

Rh  I 

1 1006 

- 39525 

0.57 

0.10 

-0.98 

3507.32 

Rh  I 

2598 

- 31102 

2.5 

0.47 

-0.33 

351  1.78 

Rh  i 

16121 

- 44588 

2.4 

0.44 

-0.36 

3513.10 

Rh  i 

13975 

- 42431 

1.3 

0.24 

-0.62 

3519.54 

Rh  i 

10313 

- 38718 

0.45 

0.084 

-1.08 

3528.02 

Rh  i 

1530 

- 29866 

5.6 

1.0 

0.02 

3538.14 

Rh  I 

5691 

- 33946 

1.8 

0.33 

-0.48 

3541.91 

Rh  I 

1 1006 

- 39231 

2.5 

0.48 

-0.32 

3543.95 

Rh  I 

5658 

- 33867 

2.3 

0.44 

-0.36 

3549.54 

Rh  I 

3310 

- 31474 

1.8 

0.34 

-0.47 

3564.13 

Rh  I 

14382 

- 42431 

5.2 

1.00 

-0.00 

3570.18 

Rh  i 

3473 

- 31474 

1.2 

0.23 

-0.64 

3583.10 

Rh  i 

1530 

- 29431 

2.7 

0.52 

-0.29 

3583.53 

Rh  i 

10313 

- 38211 

0.80 

0.15 

-0.81 

3596.19 

Rh  i 

2598 

- 30397 

3.5 

0.69 

-0.16 

3597.15 

Rh  i 

3310 

- 31102 

5.4 

1.0 

0.02 

3605.86 

Rh  l 

10313 

- 38038 

2.0 

0.39 

-0.41 

3612.47 

Rh  i 

3473 

- 31147 

2.9 

0.56 

-0.25 

3614.78 

Rh  i 

16121 

- 43777 

7.7 

1.5 

0.18 

3620.46 

Rh  i 

7791 

- 35404 

0.62 

0.12 

-0.91 

3626.59 

Rh  i 

9221 

- 36787 

8.1 

1.6 

0.20 

3627.80 

Rh  I 

11968 

- 39525 

0.94 

0.18 

-0.73 

3639.51 

Rh  i 

1 1006 

- 38474 

2.3 

0.45 

-0.35 
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Wavelength 

Spectrum 

Energy  Levels 

gf 

Log  gf 

A 

K 

108/sec 

3654.87 

Rh  t 

5691  - 33044 

0.57 

0.1  1 

-0.94 

3657.99 

Rh  t 

1530  - 28860 

4.1 

0.82 

-0.09 

3661.86 

Rh  t 

16121  - 43421 

8.5 

1.7 

0.23 

3666.22 

Rh  t 

2598  - 29866 

0.85 

0.17 

-0.76 

3666.91 

Rh  l 

11968  - 39231 

1.6 

0.33 

-0.48 

3674.76 

Rh  i 

1 1006  - 3821 1 

0.98 

0.20 

-0.70 

3681.04 

Rh  i 

11968  - 39127 

5.1 

1.0 

0.02 

3690.70 

Rh  l 

3310  - 30397 

1.5 

0.30 

-0.53 

3692.36 

Rh  i 

0 - 27075 

2.8 

0.58 

-0.24 

3694.95 

Rh  i 

13521  - 40577 

0.80 

0.16 

-0.78 

3695.52 

Rh  l 

16018  - 43070 

26. 

5.3 

0.73 

3698.26 

Rh  i 

1 1006  - 38038 

1.9 

0.39 

-0.41 

3698.60 

Rh  t 

16018  - 43048 

10. 

2.1 

0.33 

3700.91 

Rh  l 

1530  - 28543 

3.5 

0.72 

-0.14 

3713.02 

Rh  i 

3473  - 30397 

0.73 

0. 1 5 

-0.82 

IS! 

3713.43 

Rh  i 

16121  - 43042 

1.6 

0.33 

-0.48 

L 

3714.83 

Rh  i 

9221  - 36133 

0.18 

0.038 

-1.42 

3724.94 

Rh  i 

11968  - 38807 

0.14 

0.029 

-1.54 

k 

3735.28 

Rh  l 

13521  - 40285 

8.2 

1.7 

0.24 

i 

3737.27 

Rh  t 

11968  - 38718 

3.5 

0.72 

-0.14 

i. 

3744.17 

Rh  i 

11968  - 38669 

3.4 

0.72 

-0.14 

3748.22 

Rh  t 

10313  - 36985 

5.9 

1.2 

0.10 

:l»l 

3754.12 

Rh  i 

13975  - 40605 

3.3 

0.69 

-0.16 

m 

3754.27 

Rh  i 

13975  - 40603 

5.3 

1.1 

0.05 

3755.58 

Rh  l 

5658  - 32277 

0.66 

0.14 

-0.86 

iii 

3760.40 

Rh  i 

5658  - 32243 

1.3 

0.28 

-0.55 

r 

3765.08 

Rh  i 

5691  - 32243 

3.1 

0.66 

-0.18 

m 

3769.97 

Rh  l 

14382  - 40900 

7.5 

1.6 

0.21 

ilR 

3775.72 

Rh  l 

16018  - 42495 

1.7 

0.36 

-0.44 

if 

3778.13 

Rh  i 

13521  - 39981 

4.4 

0.95 

-0.02 

r 

Ml 

3788.47 

Rh  t 

5658  - 32046 

1.3 

0.27 

-0.57 

3792.18 

Rh  i 

11006  - 37369 

7.3 

1.6 

0.20 

3793.22 

Rh  i 

5691  - 32046 

4.8 

1.0 

0.01 

3799.31 

Rh  I 

5691  - 32004 

6.2 

1.3 

0.13 

3805.92 

Rh  I 

13521  - 39788 

8.6 

1.9 

0.27 

3806.76 

Rh  i 

2598  - 28860 

0.67 

0.15 

-0.84 

3809.50 

Rh  i 

11968  - 38211 

0.34 

0.074 

-1.13 

3812.45 

Rh  i 

14382  - 40605 

1.3 

0.29 

-0.54 

3815.01 

Rh  i 

16121  - 42325 

1 1. 

2.4 

0.37 

3816.47 

Rh  i 

14382  - 40577 

1 1. 

2.4 

0.37 

3818.19 

Rh  i 

9221  - 35404 

4.2 

0.93 

-0.03 

3822.26 

Rh  i 

7791  - 33946 

8.2 

1.8 

0.25 

3828.48 

Rh  i 

9221  - 35334 

7.6 

1.7 

0.22 

3833.89 

Rh  i 

7791  - 33867 

4.3 

0.94 

-0.03 

3834.75 

Rh  i 

11968  - 38038 

0.33 

0.072 

-1.14 

3856.52 

Rh  i 

5691  - 31614 

6.7 

1.5 

0.17 

3870.01 

Rh  i 

16121  - 41953 

10. 

2.3 

0.37 

3872.39 

Rh  i 

5658  - 31474 

0.077 

0.017 

-1.76 

3877.34 

Rh  i 

5691  - 31474 

0.41 

0.093 

-1.03 

3888.34 

Rh  i 

13521  - 39231 

0.69 

0.16 

-0.80 

327 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3904.22 

Rh  i 

13521 

- 39127 

0.28 

0.064 

-1.19 

3912.83 

Rh  i 

3310 

- 28860 

0.012 

0.0029 

-2.54 

3913.51 

Rh  i 

1530 

- 27075 

0.038 

0.0087 

-2.06 

3922.19 

Rh  i 

5658 

- 31147 

0.24 

0.055 

-1.26 

3934.23 

Rh  i 

5691 

- 31102 

2.0 

0.47 

-0.33 

3934.98 

Rh  I 

14382 

- 39788 

0.55 

0.13 

-0.90 

3935.84 

Rh  I 

11968 

- 37369 

0.29 

0.067 

-1.17 

3942.72 

Rh  i 

10313 

- 35670 

2.1 

0.50 

-0.30 

3958.24 

Rh  I 

13975 

- 39231 

0.94 

0.22 

-0.66 

3958.86 

Rh  I 

7791 

- 33044 

6.6 

1.5 

0.19 

3975.31 

Rh  i 

13521 

- 38669 

3.2 

0.76 

-0.12 

3984.40 

Rh  i 

10313 

- 35404 

0.80 

0.19 

-0.72 

3995.61 

Rh  i 

10313 

- 35334 

0.79 

0.19 

-0.72 

3996.15 

Rh  I 

11968 

- 36985 

2.0 

0.48 

-0.32 

4023.14 

Rh  i 

14382 

- 39231 

1.2 

0.29 

-0.54 

4048.41 

Rh  i 

13975 

- 38669 

0.51 

0.13 

-0.90 

4049.04 

Rh  i 

13521 

- 38211 

0.18 

0.044 

-1.35 

4053.44 

Rh  i 

11006 

- 35670 

0.15 

0.038 

-1.42 

4056.34 

Rh  i 

9221 

- 33867 

0.053 

0.013 

-1.88 

4077.57 

Rh  i 

13521 

- 38038 

0.52 

0.13 

-0.89 

4082.78 

Rh  i 

7791 

- 32277 

0.82 

0.20 

-0.69 

4084.28 

Rh  i 

2598 

- 27075 

0.0063 

0.0016 

-2.80 

4087.79 

Rh  I 

16121 

- 40577 

0.71 

0.18 

-0.75 

4088.50 

Rh  i 

7791 

- 32243 

0.085 

0.021 

-1.67 

4097.52 

Rh  I 

11006 

- 35404 

0.50 

0.12 

-0.90 

4107.49 

Rh  i 

14788 

- 39127 

0.47 

0.12 

-0.92 

41 16.33 

Rh  i 

14382 

- 38669 

0.63 

0.16 

-0.80 

41  19.68 

Rh  i 

16018 

- 40285 

1.6 

0.42 

-0.38 

4121.68 

Rh  i 

7791 

- 32046 

1.5 

0.37 

-0.43 

4128.87 

Rh  i 

7791 

- 32004 

2.1 

0.53 

-0.27 

4135.27 

Rh  i 

5691 

- 29866 

1.6 

0.40 

-0.39 

4154.37 

Rh  i 

12723 

- 36787 

1.2 

0.32 

-0.49 

4196.50 

Rh  i 

9221 

- 33044 

0.61 

0.16 

-0.79 

4206.62 

Rh  i 

3310 

- 27075 

0.024 

0.0065 

-2.19 

421 1.14 

Rh  I 

5691 

- 29431 

2.2 

0.59 

-0.23 

4230.20 

Rh  i 

10313 

- 33946 

0.071 

0.019 

-1.72 

4244.44 

Rh  i 

10313 

- 33867 

0.097 

0.026 

-1.58 

4273.43 

Rh  I 

13975 

- 37369 

0.38 

0. 1 0 

-0.99 

4278.60 

Rh  I 

1 1968 

- 35334 

0.21 

0.058 

-1.24 

4288.71 

Rh  I 

7791 

- 31102 

0.90 

0.25 

-0.60 

4296.77 

Rh  I 

13521 

- 36787 

0.38 

0.1  1 

-0.97 

4342.44 

Rh  l 

9221 

- 32243 

0.036 

0.010 

-1.99 

4373.04 

Rh  I 

11006 

- 33867 

0.1  1 

0.033 

-1.48 

4374.80 

Rh  I 

5691 

- 28543 

2.3 

0.66 

-0.18 

4379.92 

Rh  I 

9221 

- 32046 

0.14 

0.039 

-1.40 

4433.32 

Rh  I 

161  19 

- 38669 

0.22 

0.066 

-1.18 

4492.47 

Rh  I 

9221 

- 31474 

0.045 

0.014 

-1.87 

4503.78 

Rh  i 

14788 

- 36985 

0.18 

0.054 

-1.27 

4528.72 

Rh  I 

7791 

- 29866 

0.019 

0.0059 

-2.23 

4544.27 

Rh  i 

14788 

- 36787 

0.095 

0.029 

-1.53 
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Wavelength  Spectrum  Energy  Levels 
A K. 


4548.73 

Rh  t 

1 1968 

- 

33946 

4551.64 

Rh  t 

10313 

- 

32277 

4560.89 

Rh  t 

161  19 

- 

38038 

4565.19 

Rh  t 

1 1968 

- 

33867 

4569.00 

Rh  t 

9221 

— 

31102 

4608.12 

Rh  l 

13975 

— 

35670 

4643.18 

Rh  t 

16944 

- 

38474 

4675.03 

Rh  t 

5691 

- 

27075 

4721.00 

Rh  t 

9221 

- 

30397 

4745. 1 1 

Rh  l 

7791 

— 

28860 

4755.58 

Rh  t 

14382 

— 

35404 

4810.49 

Rh  t 

27075 

- 

47857 

4842.43 

Rh  i 

9221 

- 

29866 

4843.99 

Rh  i 

27075 

- 

47714 

4963.7  1 

Rh  t 

1 1006 

— 

31147 

4977.75 

Rh  t 

1 03  1 3 

— 

30397 

4979.18 

Rh  t 

1 1968 

- 

32046 

5090.63 

Rh  i 

9221 

- 

28860 

5120.69 

Rh  i 

13521 

- 

33044 

5130.76 

Rh  i 

14382 

— 

33867 

5155.54 

Rh  l 

1 1006 

— 

30397 

5157.09 

Rh  i 

28543 

- 

47928 

5158.69 

Rh  i 

28860 

- 

48239 

5175.97 

Rh  i 

28543 

- 

47857 

5177.27 

Rh  l 

32046 

— 

51356 

5 1 84. 1 9 

Rh  l 

7791 

— 

27075 

5193.14 

Rh  t 

28543 

- 

47793 

5211.52 

Rh  I 

31102 

- 

50285 

5212.73 

Rh  i 

11968 

- 

31147 

5214.79 

Rh  i 

28543 

— 

47714 

5222.66 

Rh  t 

32277 

— 

51419 

5230.62 

Rh  I 

32243 

- 

51356 

5237.16 

Rh  I 

31102 

- 

50191 

5269.27 

Rh  i 

28860 

- 

47832 

5280.12 

Rh  I 

31474 

— 

50408 

5292.14 

Rh  i 

12723 

— 

31614 

5314.79 

Rh  i 

31474 

— 

50285 

5329.74 

Rh  i 

29105 

- 

47862 

5331.08 

Rh  i 

29105 

— 

47857 

5349.31 

Rh  i 

29105 

— 

47794 

5354.40 

Rh  i 

31614 

— 

50285 

5356.47 

Rh  i 

31614 

— 

50278 

5379.10 

Rh  I 

31614 

— 

50199 

5390.44 

Rh  I 

10313 

— 

28860 

5404.73 

Rh  i 

29431 

— 

47928 

5424.07 

Rh  i 

29431 

— 

47862 

5424.72 

Rh  i 

11968 

— 

30397 

5425.45 

Rh  i 

29431 

— 

47857 

5439.52 

Rh  i 

12723 

— 

31102 

5441.36 

Rh  i 

29866 

- 

48239 

gA 

108/sec 

gf 

Log  gf 

0.091 

0.028 

-1.55 

0.067 

0.02 1 

-1.68 

0.15 

0.048 

-1.32 

0.042 

0.013 

-1.88 

0.15 

0.047 

-1.33 

0.13 

0.040 

-1.40 

0.22 

0.072 

-1.14 

0.059 

0.019 

-1.72 

0.019 

0.0062 

2 1 

0.045 

0.015 

-Tii 

0.048 

0.016 

-1.79 

3.2 

1.1 

0.04 

0.018 

0.0065 

-2.19 

6.2 

2 ~> 

0.34 

0.075 

0.028 

-1.55 

0.061 

0.023 

-1.64 

0.068 

0.025 

-1.60 

0.049 

0.019 

-1.72 

0.053 

0.021 

-1.68 

0.054 

0.021 

-1.67 

0.063 

0.025 

-1.60 

2.1 

0.83 

-0.08 

6.5 

2.6 

0.41 

8.5 

3.4 

0.53 

3.3 

1.3 

0.12 

0.015 

0.0060 

—2.22 

13. 

5.5 

0.74 

3.9 

1.6 

0.20 

0.025 

0.010 

-1.99 

2.3 

0.95 

-0.02 

5.4 

2 2 

0.34 

5.3 

2.2 

0.34 

11. 

4.5 

0.66 

2.1 

0.86 

-0.06 

2.6 

1.1 

0.04 

0.022 

0.0092 

-2.03 

3.4 

1.4 

0.16 

6.2 

2.6 

0.42 

2.1 

0.90 

-0.05 

1.4 

0.60 

-0.22 

32. 

14. 

1.13 

5.7 

2.5 

0.39 

11. 

4.9 

0.69 

0.069 

0.030 

-1.52 

3.6 

1.6 

0.20 

8.9 

3.9 

0.60 

0.021 

0.0094 

-2.03 

2.9 

1.3 

0.10 

0.016 

0.0072 

-2.14 

2.0 

0.87 

-0.06 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

5444.32 

Rh  i 

29431 

- 47794 

1.4 

0.63 

-0.20 

5468.1 1 

Rh  i 

29431 

- 47714 

3.5 

1.6 

0.19 

5470.85 

Rh  I 

32004 

- 50278 

8.8 

3.9 

0.60 

5476.12 

Rh  i 

14788 

- 33044 

0.028 

0.013 

-1.89 

5481.42 

Rh  i 

32046 

- 50285 

2.9 

1.3 

0.12 

5484.23 

Rh  i 

32004 

- 50233 

4.1 

1.8 

0.26 

5504.65 

Rh  i 

32046 

- 50208 

2.3 

1.1 

0.02 

5535.04 

Rh  i 

29866 

- 47928 

4.6 

2.1 

0.33 

5544.58 

Rh  i 

29866 

- 47897 

3.3 

1.5 

0.18 

5599.42 

Rh  i 

9221 

- 27075 

0.075 

0.036 

-1.45 

5607.71 

Rh  i 

33946 

- 16119 

0.00013 

0.00006 

-4.20 

5608.35 

Rh  i 

16121 

- 33946 

0.053 

0.025 

-1.61 

5632.77 

Rh  i 

16119 

- 33867 

0.015 

0.0070 

-2.15 

5659.62 

Rh  i 

14382 

- 32046 

0.018 

0.0085 

-2.07 

5686.38 

Rh  I 

13521 

- 31102 

0.060 

0.029 

-1.54 

5702.47 

Rh  I 

33946 

- 51478 

3.0 

1.4 

0.16 

5727.30 

Rh  I 

14788 

- 32243 

0.012 

0.0058 

-2.23 

5792.77 

Rh  I 

14788 

- 32046 

0.057 

0.029 

-1.54 

5806.91 

Rh  i 

14788 

- 32004 

0.079 

0.040 

-1.40 

5821.84 

Rh  i 

13975 

- 31147 

0.0088 

0.0045 

-2.35 

5831.58 

Rh  i 

12723 

- 29866 

0.037 

0.019 

-1.72 

5907.31 

Rh  i 

16121 

- 33044 

0.018 

0.0096 

-2.02 

5918.54 

Rh  i 

1 1968 

- 28860 

0.0075 

0.0040 

-2.40 

5941.46 

Rh  i 

31102 

- 47928 

1.2 

0.63 

-0.20 

5983.60 

Rh  i 

12723 

- 29431 

0.12 

0.066 

-1.18 

5991.19 

Rh  l 

14788 

- 31474 

0.016 

0.0086 

-2.07 

6102.72 

Rh  I 

12723 

- 29105 

0.031 

0.017 

-1.76 

6116.15 

Rh  i 

13521 

- 29866 

0.0065 

0.0036 

-2.44 

6128.06 

Rh  I 

14788 

- 31102 

0.013 

0.0072 

-2.14 

6186.89 

Rh  i 

161  19 

- 32277 

0.018 

0.010 

-1.98 

6199.99 

Rh  i 

16119 

- 32243 

0.031 

0.018 

-1.75 

6253.72 

Rh  i 

16018 

- 32004 

0.034 

0.020 

-1.70 

6276.66 

Rh  i 

16119 

- 32046 

0.0098 

0.0058 

—2.24 

6277.46 

Rh  i 

16121 

- 32046 

0.017 

0.010 

-1.99 

6293.38 

Rh  i 

16119 

- 32004 

0.012 

0.0072 

-2.14 

6319.53 

Rh  i 

12723 

- 28543 

0.023 

0.014 

-1.86 

6414.72 

Rh  i 

28860 

- 44445 

0.83 

0.51 

-0.29 

6510.41 

Rh  i 

16119 

- 31474 

0.030 

0.019 

-1.71 

6519.70 

Rh  I 

16944 

- 32277 

0.044 

0.028 

-1.56 

6627.80 

Rh  i 

16018 

- 31102 

0.016 

0.010 

-1.98 

6630.16 

Rh  i 

14788 

- 29866 

0.022 

0.015 

-1.83 

6752.35 

Rh  I 

27075 

- 41881 

2.1 

1.4 

0.16 

6796.65 

Rh  i 

35334 

- 50043 

4.2 

2.9 

0.46 

6827.33 

Rh  i 

14788 

- 29431 

0.020 

0.0 1 4 

-1.84 

685^.68 

Rh  i 

29866 

- 44445 

1.2 

0.88 

-0.06 

6879.94 

Rh  I 

16944 

- 31474 

0.057 

0.041 

-1.39 

6965.67 

Rh  i 

12723 

- 27075 

0.054 

0.039 

-1.41 

6972.91 

Rh  i 

31474 

- 45812 

1.3 

0.97 

-0.01 

6979.15 

Rh  i 

31147 

- 45471 

2.4 

1.8 

0.25 

7001.58 

Rh  l 

16119 

- 30397 

0.034 

0.025 

-1.60 
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Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K. 

l()8/sec 

7038.76 

Rh  i 

16944  - 31147 

0.038 

0.029 

-1.54 

7101.64 

Rh  i 

30397  - 44475 

2.8 

2.1 

0.32 

7104.45 

Rh  i 

14788  - 28860 

0.028 

0.02 1 

-1.67 

7142.55 

Rh  i 

31474  - 45471 

1.2 

0.94 

-0.02 

7219.06 

Rh  i 

16018  - 29866 

0.024 

0.019 

-1.72 

7268.18 

Rh  i 

14788  - 28543 

0.032 

0.025 

-1.60 

7270.82 

Rh  i 

28543  - 42293 

3.1 

2.4 

0.39 

7271.94 

Rh  l 

16119  - 29866 

0.03  1 

0.024 

-1.61 

7273.03 

Rh  i 

16121  - 29866 

0.012 

0.0098 

-2.01 

7375.57 

Rh  i 

13521  - 27075 

0.01  1 

0.0093 

-2.03 

7386.64 

Rh  i 

32277  - 45812 

1.1 

0.92 

-0.04 

7430.80 

Rh  l 

16944  - 30397 

0.029 

0.024 

-1.62 

7442.39 

Rh  l 

28860  - 42293 

1.6 

1.3 

0.12 

7446.77 

Rh  i 

32046  - 45471 

1.5 

1.3 

0.1  1 

7475.74 

Rh  i 

31102  - 44475 

2.0 

1.6 

0.21 

flit 

7495.24 

Rh  i 

28543  - 41881 

0.94 

0.79 

-0.10 

7542.02 

Rh  i 

36787  - 50043 

5.4 

4.6 

0.66 

111* 

7557.67 

Rh  i 

32243  - 45471 

2.4 

2.0 

0.30 

1 

7577.22 

Rh  i 

32277  - 45471 

1.8 

1.6 

0.20 

31 

7690.05 

Rh  l 

31474  - 44475 

1.8 

1.6 

0.20 

l. 

7772.90 

Rh  i 

29431  - 42293 

1.6 

1.5 

0.17 

1 

7791.61 

Rh  i 

31614  - 44445 

5.0 

4.6 

0.66 

7824.91 

Rh  i 

29105  - 41881 

4.4 

4.1 

0.61 

in 

it 

7846.50 

Rh  i 

16119  - 28860 

0.03  1 

0.029 

-1.54 

i 

8029.91 

Rh  I 

29431  - 41881 

1.8 

1.7 

0.23 

juii 

8036. 1 1 

Rh  i 

32004  - 44445 

1.9 

1.8 

0.26 

[Jut 

8045.40 

Rh  I 

29866  - 42293 

2.8 

2.8 

0.44 

u 

8063.50 

Rh  i 

32046  - 44445 

1.3 

1.2 

0.09 

»■ 

8136.20 

Rh  l 

14788  - 27075 

0.020 

0.019 

-1.71 

it 

8193.63 

Rh  i 

32243  - 44445 

1.3 

1.3 

0.1  1 

r* 

mi 

8369.55 

Rh  i 

33867  - 45812 

1.3 

1.3 

0.13 

8425.51 

Rh  i 

33946  - 45812 

2.2 

2.4 

0.38 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2276.21 

Rh  II 

28835 

- 71359 

25. 

1.9 

0.28 

2334.77 

Rh  ii 

16885 

- 59702 

44. 

3.6 

0.55 

2415.84 

Rh  ii 

19793 

- 61173 

49. 

4.3 

0.63 

2420.18 

Rh  ii 

33845 

- 75152 

43. 

3.8 

0.57 

2420.98 

Rh  ii 

20647 

- 61940 

44. 

3.9 

0.59 

2427.1 1 

Rh  ii 

18540 

- 59729 

45. 

4.0 

0.60 

2431.85 

Rh  ii 

21180 

- 62288 

32. 

2.9 

0.46 

2455.70 

Rh  II 

20647 

- 61356 

31. 

2.8 

0.45 

2458.90 

Rh  II 

19792 

- 60448 

60. 

5.4 

0.73 

2461.04 

Rh  ii 

18540 

- 59161 

78. 

7.1 

0.85 

2475.64 

Rh  II 

31730 

- 72112 

20. 

1.9 

0.27 

2490.77 

Rh  ii 

16885 

- 57021 

77. 

7.2 

0.86 

2503.84 

Rh  ii 

20647 

- 60573 

15. 

1.4 

0.14 

2505.10 

Rh  ii 

19792 

- 59699 

35. 

3.3 

0.52 

2510.66 

Rh  ii 

18540 

- 58358 

43. 

4.1 

0.61 

2520.53 

Rh  ii 

16885 

- 56547 

94. 

9.0 

0.95 

2537.04 

Rh  ii 

34243 

- 73646 

159. 

15. 

1.19 

2566.92 

Rh  ii 

38687 

- 77633 

37. 

3.6 

0.56 

2587.29 

Rh  ii 

27439 

- 66078 

47. 

4.7 

0.68 

2603.32 

Rh  II 

32605 

- 71006 

44. 

4.5 

0.65 

2606.44 

Rh  ii 

41045 

- 79399 

112. 

1 1. 

1.06 

2638.74 

Rh  II 

34243 

- 72128 

45. 

4.7 

0.67 

2705.63 

Rh  ii 

25377 

- 62326 

43. 

4.8 

0.68 

2715.31 

Rh  II 

25377 

- 62194 

115. 

13. 

1.11 

2910.17 

Rh  II 

25377 

- 59729 

68. 

8.6 

0.94 

Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2076.43 

Ru  l 

0 

- 48144 

4.0 

0.26 

-0.58 

2083.77 

Ru  l 

1191 

- 49165 

6.3 

0.41 

-0.39 

*>'>ss  S2 

Ru  l 

0 

- 44322 

3.5 

0.27 

-0.57 

2259.53 

Ru  l 

0 

- 44243 

1.5 

0.12 

-0.93 

2272.09 

Ru  i 

0 

- 43999 

4.3 

0.33 

-0.48 

2278.19 

Ru  I 

1191 

- 45071 

1.9 

0.15 

-0.82 

2285.38 

Ru  i 

0 

- 43743 

1.0 

0.079 

-1.10 

2302.54 

Ru  l 

1191 

- 44608 

3.0 

0.24 

-0.62 

2317.80 

Ru  t 

1191 

- 44322 

5.2 

0.42 

-0.38 

2322.01 

Ru  l 

1191 

- 44243 

1.6 

0.13 

-0.90 

2340.69 

Ru  t 

2092 

- 44801 

3.7 

0.30 

-0.52 

2349.34 

Ru  i 

1191 

- 43743 

2.4 

0.20 

-0.70 

2351.33 

Ru  i 

2092 

- 44608 

5.3 

0.44 

-0.36 

2360.56 

Ru  i 

2092 

- 44442 

2.5 

0.21 

-0.67 

2370.17 

Ru  i 

2713 

- 44891 

3.8 

0.32 

-0.49 

2375.27 

Ru  i 

2713 

- 44801 

5.6 

0.48 

-0.32 

2392.42 

Ru  I 

3105 

- 44891 

4.9 

0.42 

-0.38 

2429.60 

Ru  i 

8575 

- 49722 

6.5 

0.58 

-0.24 

2432.93 

Ru  I 

6545 

- 47635 

6.3 

0.56 

-0.25 

2447.45 

Ru  I 

9492 

- 50339 

6.4 

0.58 

-0.24 

2450.58 

Ru  l 

6545 

- 47339 

3.5 

0.31 

-0.51 

2454.92 

Ru  I 

8044 

- 48766 

9.5 

0.86 

-0.06 

2458.62 

Ru  l 

7483 

- 48144 

8.4 

0.76 

-0.12 

2462.94 

Ru  l 

8575 

- 49165 

8.9 

0.81 

-0.09 

2464.70 

Ru  l 

8044 

- 48604 

12. 

1.1 

0.04 

2474.04 

Ru  l 

9620 

- 50028 

6.1 

0.56 

-0.25 

2475.41 

Ru  l 

7483 

- 47868 

14. 

1.2 

0.10 

2476.88 

Ru  I 

8044 

- 48405 

14. 

1.3 

0.11 

2489:91 

Ru  I 

6545 

- 46695 

3.0 

0.28 

-0.55 

2491.78 

Ru  I 

9184 

- 49304 

3.1 

0.29 

-0.54 

2494.02 

Ru  I 

9058 

- 49141 

13. 

1.3 

0.10 

'2496.56 

Ru  I 

7483 

- 47526 

7.4 

0.69 

-0.16 

2500.84 

Ru  i 

9073 

- 49048 

5.1 

0.48 

-0.32 

2501.48 

Ru  I 

9073 

- 49037 

12. 

1.1 

0.04 

2501.89 

Ru  I 

9184 

- 49141 

9.0 

0.84 

-0.07 

2508.27 

Ru  I 

7483 

- 47339 

14. 

1.3 

0.13 

2509.07 

Ru  I 

9121 

- 48964 

17. 

1.6 

0.22 

2512.81 

Ru  I 

8084 

- 47868 

14. 

1.3 

0.12 

2515.28 

Ru  i 

8044 

- 47789 

7.9 

0.75 

-0.12 

2517.62 

Ru  i 

9058 

- 48766 

8.4 

0.80 

-0.10 

2521.61 

Ru  I 

9121 

- 48766 

8.4 

0.80 

-0.10 

2525.17 

Ru  I 

8575 

- 48165 

3.7 

0.35 

-0.45 

2526.83 

Ru  I 

7483 

- 47047 

7.6 

0.73 

-0.14 

2528.88 

Ru  i 

9073 

- 48604 

8.1 

0.78 

-0.11 

2530.64 

Ru  I 

8044 

- 47547 

6.4 

0.62 

-0.21 

2533.24 

Ru  i 

7483 

- 46947 

4.6 

0.45 

-0.35 

2541.28 

Ru  i 

8771 

- 48109 

6.1 

0.59 

-0.23 

2544.22 

Ru  i 

8575 

- 47868 

35. 

3.4 

0.53 

2546.67 

Ru  i 

8084 

- 47339 

13. 

1.3 

0.11 

2549.48 

Ru  i 

7483 

- 46695 

26. 

2.6 

0.41 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2549.58 

Ru  I 

6545 

- 45756 

40. 

3.9 

0.59 

2556.00 

Ru  I 

9492 

- 48604 

4.8 

0.47 

-0.33 

2556.31 

Ru  i 

9058 

- 48165 

5.0 

0.49 

-0.31 

2558.54 

Ru  I 

8084 

- 47157 

4.9 

0.49 

-0.31 

2560.26 

Ru  I 

8771 

- 47818 

16. 

1.6 

0.20 

2563.15 

Ru  i 

8044 

- 47047 

12. 

1.1 

0.06 

2564.58 

Ru  I 

9184 

- 48165 

3.8 

0.37 

-0.43 

2566.59 

Ru  I 

8575 

- 47526 

6.5 

0.64 

-0.19 

2568.77 

Ru  I 

7483 

- 46401 

14. 

1.4 

0.14 

2569.74 

Ru  I 

8044 

- 46947 

2.8 

0.28 

-0.55 

2572.28 

Ru  I 

8771 

- 47635 

3.3 

0.33 

-0.48 

2572.41 

Ru  I 

8084 

- 46947 

5.7 

0.56 

-0.25 

2575.24 

Ru  I 

6545 

- 45365 

1.8 

0.18 

-0.75 

2578.57 

Ru  I 

8575 

- 47345 

11. 

1.1 

0.06 

2578.95 

Ru  l 

8575 

- 47339 

6.2 

0.62 

-0.21 

2579.22 

Ru  I 

8044 

- 46804 

4.6 

0.46 

-0.34 

2579.53 

Ru  I 

8771 

- 47526 

12. 

1.2 

0.08 

2580.80 

Ru  i 

9073 

- 47809 

12. 

1.2 

0.07 

2581.14 

Ru  I 

9058 

- 47789 

9.3 

0.93 

-0.03 

2581.91 

Ru  I 

8084 

- 46804 

6.4 

0.64 

-0.19 

2583.04 

Ru  I 

8044 

- 46746 

5.4 

0.54 

-0.27 

2584.14 

Ru  I 

8575 

- 47262 

8.2 

0.82 

-0.09 

2585.74 

Ru  I 

8084 

- 46746 

4.5 

0.45 

-0.34 

2589.57 

Ru  I 

9184 

- 47789 

13. 

1.3 

0.1  1 

2590.97 

Ru  I 

7483 

- 46067 

5.3 

0.53 

-0.27 

2591.12 

Ru  I 

8575 

- 47157 

18. 

1.8 

0.26 

2591.64 

Ru  I 

8771 

- 47345 

4.2 

0.42 

-0.37 

2592.02 

Ru  I 

8771 

- 47339 

14. 

1.4 

0.14 

2593.70 

Ru  I 

12817 

- 51360 

25. 

2.5 

0.41 

2594.85 

Ru  I 

6545 

- 45071 

6.6 

0.67 

-0.17 

2597.33 

Ru  I 

9058 

- 47547 

5.5 

0.56 

-0.25 

2605.35 

Ru  I 

8575 

- 46947 

7.6 

0.78 

-0.1  1 

2605.86 

Ru  I 

9184 

- 47547 

7.7 

0.79 

-0.10 

2609.06 

Ru  I 

8084 

- 46401 

33. 

3.4 

0.53 

2609.48 

Ru  I 

10624 

- 48934 

7.5 

0.77 

-0.12 

2611.05 

Ru  I 

9058 

- 47345 

9.5 

0.97 

-0.01 

2612.07 

Ru  I 

7483 

- 45756 

61. 

6.2 

0.79 

2614.07 

Ru  I 

1191 

- 39434 

1.1 

0.12 

-0.93 

2614.59 

Ru  I 

2713 

- 40949 

1.0 

0.1 1 

-0.97 

2615.09 

Ru  i 

8575 

- 46804 

10. 

1.0 

0.02 

2617.79 

Ru  I 

9620 

- 47809 

9.4 

0.97 

-0.01 

2619.67 

Ru  i 

9184 

- 47345 

1 1. 

1.1 

0.04 

2620.61 

Ru  I 

8044 

- 46191 

7.1 

0.73 

-0.14 

2623.83 

Ru  I 

16191 

- 54292 

10. 

1.1 

0.02 

2627.65 

Ru  I 

7483 

- 45529 

3.8 

0.40 

-0.40 

2631.30 

Ru  I 

7483 

- 45476 

15. 

1.6 

0.20 

2631.57 

Ru  I 

9058 

- 47047 

5.9 

0.62 

-0.21 

2632.13 

Ru  I 

10624 

- 48604 

7.1 

0.73 

-0.13 

2632.50 

Ru  I 

8771 

- 46746 

4.6 

0.48 

-0.32 

2633.46 

Ru  I 

11447 

- 49409 

5.0 

0.52 

-0.29 
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Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2635.86 

Ru  I 

9620  - 47547 

27. 

2.8 

0.45 

2636.67 

Ru  I 

12207  - 50122 

34. 

3.6 

0.55 

2638.51 

Ru  i 

9058  - 46947 

9.7 

1.0 

0.00 

2639.12 

Ru  I 

9620  - 47501 

8.9 

0.93 

-0.03 

2640.33 

Ru  l 

9184  - 47047 

12. 

1.2 

0.10 

2642.96 

Ru  l 

8575  - 46401 

42. 

4.4 

0.64 

2646.02 

Ru  l 

10624  - 48405 

4.1 

0.43 

-0.37 

2647.32 

Ru  i 

9184  - 46947 

12. 

1.2 

0.09 

2648.45 

Ru  I 

8044  - 45790 

2.4 

0.26 

-0.59 

2648.78 

Ru  I 

12207  - 49949 

5.5 

0.58 

-0.23 

2649.5  1 

Ru  I 

9058  - 46789 

6.5 

0.69 

-0.16 

2651.29 

Ru  I 

8084  - 45790 

8.3 

0.88 

-0.06 

2651.84 

Ru  I 

6545  - 44243 

16. 

1.7 

0.23 

2656.69 

Ru  I 

8771  - 46401 

1.2 

0.13 

-0.90 

2658.40 

Ru  I 

9184  - 46789 

4.7 

0.50 

-0.30 

2659.62 

Ru  i 

7483  - 45071 

25. 

2.7 

0.42 

2664.76 

Ru  I 

1191  - 38706 

2.1 

0.22 

-0.65 

2667.97 

Ru  I 

9058  - 46528 

3.5 

0.38 

-0.43 

2673.48 

Ru  I 

9073  - 46466 

5.2 

0.56 

-0.25 

2673.60 

Ru  l 

8084  - 45476 

3.2 

0.34 

-0.46 

2686.29 

Ru  I 

8575  - 45790 

17. 

1.8 

0.26 

2688.1  1 

Ru  I 

26118  - 63308 

23. 

2.5 

0.39 

2689.90 

Ru  I 

10624  - 47789 

2.4 

0.26 

-0.58 

2693.29 

Ru  I 

9073  - 46191 

3.2 

0.35 

-0.45 

2699.88 

Ru  i 

8044  - 45071 

5.8 

0.63 

-0.20 

2701.34 

Ru  I 

9184  - 46191 

9.8 

1.1 

0.03 

2702.83 

Ru  I 

8084  - 45071 

6.9 

0.76 

— Q.  1 2 

2707.97 

Ru  l 

2092  - 39009 

0.42 

0.046 

— 1 .3-4 

2709.20 

Ru  l 

8575  - 45476 

12. 

1.3 

0.11 

2713.19 

Ru  I 

9620  - 46466 

7.0 

0.78 

-0.11 

2717.40 

Ru  I 

3105  - 39895 

0.67 

0.075 

-1.13 

2719.52 

Ru  I 

7483  - 44243 

34. 

3.8 

0.58 

2721.56 

Ru  I 

9058  - 45790 

7.1 

0.79 

-0.10 

2722.65 

Ru  i 

9073  - 45790 

10.0 

1.1 

0.04 

2724.06 

Ru  I 

9492  - 46191 

6.6 

0.73 

-0.14 

2728.83 

Ru  i 

9121  - 45756 

4.2 

0.47 

-0.32 

2729.46 

Ru  i 

8575  - 45202 

1.5 

0.17 

-0.77 

2730.33 

Ru  I 

2092  - 38706 

0.58 

0.065 

-1.19 

2730.93 

Ru  i 

9183  - 45790 

7.1 

0.80 

-0.10 

2733.59 

Ru  i 

9620  - 46191 

4.1 

0.46 

-0.34 

2735.72 

Ru  i 

0 - 36543 

11. 

1.2 

0.07 

2739.22 

Ru  I 

8575  - 45071 

11. 

1.2 

0.07 

2743.94 

Ru  i 

6545  - 42978 

2.6 

0.29 

-0.53 

2744.45 

Ru  I 

8771  - 45197 

8.5 

0.96 

-0.02 

2762.31 

Ru  I 

8044  - 44235 

1.9 

0.21 

-0.67 

2763.42 

Ru  I 

1191  - 37367 

1.9 

0.22 

-0.67 

2785.65 

Ru  I 

9184  - 45071 

3.6 

0.42 

-0.38 

2792.64 

Ru  i 

8044  - 43842 

1.7 

0.20 

-0.70 

2802.81 

Ru  i 

8575  - 44243 

7.1 

0.84 

-0.08 

2810.03 

Ru  i 

2092  - 37668 

2.8 

0.33 

-0.48 
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Wavelength  Spectrum 
A 


Energy  Levels 
K 


gA 

108/sec 


gf 


2810.55 

Ru  I 

1191 

- 36760 

11. 

1.3 

2817.09 

Ru  i 

2713 

- 38200 

0.69 

0.082 

2818.36 

Ru  i 

0 

- 35471 

1.5 

0.18 

2818.95 

Ru  I 

8771 

- 44235 

1.9 

0.23 

2822.03 

Ru  I 

8084 

- 43509 

4.7 

0.56 

2827.87 

Ru  I 

1191 

- 36543 

1.2 

0.14 

2829.16 

Ru  i 

6545 

- 41881 

11. 

1.3 

2834.00 

Ru  I 

2092 

- 37367 

0.96 

0.12 

2836.57 

Ru  i 

9058 

- 44301 

1.9 

0.24 

2840.54 

Ru  I 

6545 

- 41739 

3.8 

0.46 

2843.17 

Ru  i 

9073 

- 44235 

3.8 

0.47 

2846.32 

Ru  i 

9121 

- 44244 

1.9 

0.23 

2848.58 

Ru  i 

3105 

- 38200 

0.79 

0.096 

2854.07 

Ru  i 

2092 

- 37119 

4.5 

0.55 

2860.02 

Ru  i 

2713 

- 37668 

1.5 

0.19 

2861.41 

Ru  i 

6545 

- 41483 

10. 

1.3 

2866.64 

Ru  i 

2092 

- 36965 

3.7 

0.46 

2868.19 

Ru  I 

9121 

- 43976 

4.0 

0.50 

2874.98 

Ru  I 

0 

- 34773 

6.7 

0.83 

2879.76 

Ru  I 

6545 

- 41260 

5.0 

0.63 

2881.28 

Ru  I 

3105 

- 37802 

0.40 

0.049 

2883.60 

Ru  i 

2092 

- 36760 

0.83 

0.10 

2884.51 

Ru  I 

9184 

- 43842 

3.0 

0.38 

2886.54 

Ru  I 

2713 

- 37347 

5.6 

0.70 

2888.00 

Ru  i 

1191 

- 35807 

0.36 

0.045 

2891.65 

Ru  i 

15550 

- 50122 

8.3 

1.0 

2896.53 

Ru  i 

3105 

- 37620 

0.60 

0.076 

2898.54 

Ru  i 

8044 

- 42534 

1.8 

0.23 

2901.94 

Ru  i 

8084 

- 42534 

3.6 

0.46 

2902.10 

Ru  I 

10624 

- 45071 

3.7 

0.47 

2903.08 

Ru  i 

9073 

- 43509 

0.80 

0.10 

2905.65 

Ru  I 

2713 

- 37119 

0.99 

0.13 

2905.83 

Ru  I 

6545 

- 40949 

1.4 

0.17 

2906.32 

Ru  i 

7483 

- 41881 

2.0 

0.26 

2908.88 

Ru  i 

3105 

- 37473 

2.9 

0.37 

2909.22 

Ru  I 

8575 

- 42939 

1.2 

0.15 

2913.17 

Ru  I 

11786 

- 46103 

3.4 

0.44 

2914.30 

Ru  I 

11753 

- 46056 

3.4 

0.43 

2916.26 

Ru  I 

1191 

- 35471 

5.0 

0.64 

2917.77 

Ru  I 

8084 

- 42347 

0.87 

0.1 1 

2919.61 

Ru  i 

3105 

- 37347 

1.1 

0.14 

2927.12 

Ru  I 

14700 

- 48854 

5.0 

0.64 

2939.94 

Ru  I 

11786 

- 45790 

3.1 

0.40 

2940.36 

Ru  I 

7483 

- 41483 

1.4 

0.18 

2943.92 

Ru  I 

8575 

- 42534 

2.5 

0.32 

2946.99 

Ru  l 

8084 

- 42007 

5.3 

0.69 

2949.50 

Ru  i 

6545 

- 40439 

6.8 

0.89 

2952.50 

Ru  i 

3105 

- 36965 

0.26 

0.034 

2954.49 

Ru  I 

8043 

- 41881 

4.1 

0.54 

2958.00 

Ru  I 

8084 

- 41881 

2.1 

0.27 

Log  gf 


0.11 

-1.08 

-0.74 

-0.64 

-0.25 

-0.84 

0.11 

-0.93 

-0.63 

-0.34 

-0.33 

-0.63 

-1.02 

-0.26 

-0.73 

0.10 

-0.34 

-0.30 

-0.08 

-0.20 

-1.31 

-0.99 

-0.42 

-0.16 

-1.34 

0.02 

-1.12 

-0.64 

-0.34 

-0.33 

-1.00 

-0.90 

-0.76 

-0.59 

-0.43 

-0.82 

-0.36 

-0.37 

-0.20 

-0.96 

-0.84 

-0.20 

-0.40 

-0.75 

-0.50 

-0.16 

-0.05 

-1.47 

-0.27 

-0.57 
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Wavelength  Spectrum 
A 

Energy  Levels 
K. 

gA 

108/sec 

gf 

Log  gf 

2959.74 

Ru  i 

7483  - 41260 

0.65 

0.085 

-1.07 

2961.69 

Ru  l 

11447  - 45202 

5.2 

0.69 

-0.16 

2963.72 

Ru  i 

6545  - 40277 

0.98 

0.13 

-0.89 

2965.16 

Ru  I 

2092  - 35807 

2.8 

0.37 

-0.44 

2968.48 

Ru  i 

10624  - 44301 

3.1 

0.40 

-0.39 

2968.95 

Ru  t 

8084  - 41756 

2.2 

0.30 

-0.53 

2973.99 

Ru  I 

9492  - 43108 

L5 

0.19 

-0.71 

2974.34 

Ru  i 

10624  - 44235 

1.5 

0.20 

-0.70 

2976.92 

Ru  l 

1191  - 34773 

2.1 

0.28 

-0.56 

2979.72 

Ru  i 

15054  - 48604 

13. 

1.7 

0.23 

2981.94 

Ru  l 

2713  - 36239 

0.32 

0.042 

-1.37 

2988.95 

Ru  t 

0 - 33447 

3.6 

0.48 

-0.32 

2989.66 

Ru  i 

8044  - 41483 

0.93 

0.12 

-0.91 

2993.27 

Ru  l 

8084  - 41483 

2.8 

0.37 

-0.43 

H't 

mi 

2994.96 

Ru  l 

2092  - 35471 

2.1 

0.29 

-0.54 

2996.90 

Ru  l 

9058  - 42416 

1.8 

0.24 

-0.61 

IP 

in 

2997.43 

Ru  l 

10624  - 43976 

1.4 

0.19 

-0.72 

1 

3001.64 

Ru  I 

8575  - 41881 

1.6 

0.21 

-0.68 

1 

3006.59 

Ru  l 

2713  - 35964 

2.4 

0.32 

-0.49 

3008.26 

Ru  i 

9184  - 42416 

1.2 

0.16 

-0.78 

Ii 

3008.80 

Ru  I 

9121  - 42347 

1.8 

0.24 

-0.61 

(I 

3012.92 

Ru  I 

8575  - 41756 

1.5 

0.21 

-0.69 

III 

it 

3013.36 

Ru  i 

8084  - 41260 

1.3 

0.18 

-0.75 

3017.24 

Ru  I 

3105  - 36239 

1.9 

0.26 

-0.58 

J 

3019.37 

Ru  I 

8771  - 41881 

0.52 

0.072 

-1.14 

All 

3020.88 

Ru  I 

2713  - 35807 

1.6 

0.22 

-0.66 

r 

3033.45 

Ru  I 

7483  - 40439 

4.6 

0.63 

-0.20 

3034.06 

Ru  l 

9058  - 42007 

1.9 

0.26 

-0.58 

IS 

3035.47 

Ru  I 

9073  - 42007 

1.6 

0.23 

-0.65 

$1 

3038.18 

Ru  I 

8044  - 40949 

1.2 

0.17 

-0.77 

inn 

3040.31 

Ru  I 

1191  - 34072 

0.58 

0.081 

-1.09 

3042.48 

Ru  I 

3105  - 35964 

1.1 

0.15 

-0.82 

3042.83 

Ru  i 

10655  - 43510 

2.5 

0.35 

-0.46 

3045.71 

Ru  I 

9184  - 42007 

3.0 

0.42 

-0.38 

3048.50 

Ru  I 

7483  - 40277 

1.0 

0.14 

-0.85 

3048.78 

Ru  i 

2092  - 34882 

0.40 

0.056 

-1.25 

3054.94 

Ru  I 

8044  - 40768 

2.9 

0.41 

-0.39 

3064.84 

Ru  I 

9121  - 41739 

10. 

1.4 

0.16 

3073.34 

Ru  I 

11447  - 43976 

4.3 

0.61 

-0.21 

3080.90 

Ru  i 

11786  - 44235 

4.7 

0.67 

-0.18 

3086.07 

Ru  i 

11447  - 43842 

2.8 

0.40 

-0.40 

3089.14 

Ru  i 

9121  - 41483 

4.1 

0.58 

-0.23 

3089.80 

Ru  i 

8084  - 40439 

2.1 

0.31 

-0.51 

3090.23 

Ru  I 

17097  - 49448 

12. 

1.7 

0.23 

3091.87 

Ru  I 

2713  - 35047 

0.23 

0.034 

-1.47 

3096.57 

Ru  i 

12207  - 44492 

19. 

2.7 

0.44 

3097.60 

Ru  i 

10624  - 42897 

4.3 

0.62 

-0.21 

3099.28 

Ru  i 

1191  - 33447 

2.1 

0.31 

-0.52 

3100.84 

Ru  I 

1191  - 33431 

1.9 

0.27 

-0.57 

3110.55 

Ru  I 

9121  - 41260 

2.0 

0.30 

-0.53 
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Wavelength  Spectrum 
A 

Energy  Levels 
K 

gA 

108/sec 

gf 

Log  gf 

3124.17 

Ru  i 

2092 

- 34091 

0.18 

0.026 

-1.58 

3125.96 

Ru  i 

2092 

- 34072 

0.36 

0.053’ 

-1.28 

3132.88 

Ru  i 

10624 

- 42534 

2.9 

0.43 

-0.36 

3136.56 

Ru  I 

8044 

- 39917 

1.4 

0.21 

-0.68 

3140.97 

Ru  i 

9121 

- 40949 

1.9 

0.28 

-0.55 

3-144.26 

Ru  I 

14700 

- 46495 

9.2 

1.4 

0.14 

3150.69 

Ru  I 

8044 

- 39774 

0.91 

0.13 

-0.87 

3153.82 

Ru  i 

8044 

- 39742 

1.8 

0.27 

-0.57 

3158.89 

Ru  i 

9121 

- 40768 

1.2 

0.18 

-0.74 

3159.92 

Ru  i 

2092 

- 33729 

0.83 

0.12 

-0.91 

3168.52 

Ru  i 

11447 

- 42998 

7.5 

1.1 

0.06 

3186.04 

Ru  i 

2713 

- 34091 

0.55 

0.084 

-1.07 

3188.34 

Ru  i 

2092 

- 33447 

0.62 

0.094 

-1.03 

3189.98 

Ru  i 

2092 

- 33431 

0.61 

0.094 

-1.03 

3196.59 

Ru  i 

3105 

- 34380 

0.60 

0.092 

-1.03 

3212.97 

Ru  i 

9121 

- 40235 

1.1 

0.16 

-0.79 

3216.52 

Ru  i 

2092 

- 33172 

0.14 

0.022 

-1.65 

3223.27 

Ru  i 

2713 

- 33729 

0.51 

0.079 

-1.10 

3226.37 

Ru  i 

3105 

- 34091 

0.34 

0.053 

-1.27 

3227.88 

Ru  i 

8771 

— 39742 

1.5 

0.24 

-0.62 

3228.53 

Ru  I 

8044 

- 39009 

2.7 

0.43 

-0.37 

3238.53 

Ru  i 

15054 

- 45923 

19. 

3.0 

0.48 

3241.24 

Ru  I 

9073 

- 39917 

1.9 

0.31 

-0.51 

3243.50 

Ru  i 

6545 

- 37367 

0.95 

0.15 

-0.83 

3254.54 

Ru  i 

2713 

- 33431 

0.21 

0.033 

-1.48 

3254.71 

Ru  i 

9058 

- 39774 

0.94 

0.15 

-0.83 

3260.35 

Ru  I 

1191 

- 31853 

0.47 

0.075 

-1.13 

3264.55 

Ru  I 

3105 

- 33729 

0.34 

0.055 

-1.26 

3266.44 

Ru  i 

10655 

- 41260 

2.9 

0.46 

-0.34 

3268.21 

Ru  i 

13646 

- 44235 

11. 

1.8 

0.25 

3273.08 

Ru  i 

8044 

- 38587 

2.2 

0.36 

-0.44 

3274.71 

Ru  i 

10655 

- 41183 

4.7 

0.75 

-0.12 

3277.57 

Ru  i 

14700 

- 45202 

7.3 

1.2 

0.07 

3294.11 

Ru  i 

0 

- 30348 

0.55 

0.090 

-1.05 

3296.11 

Ru  I 

13646 

- 43976 

3.1 

0.51 

-0.30 

3297.96 

Ru  i 

9121 

- 39434 

0.86 

0.14 

-0.85 

3301.59 

Ru  I 

0 

- 30280 

0.41 

0.068 

-1.17 

3306.17 

Ru  i 

8771 

- 39009 

2.8 

0.46 

-0.34 

3315.05 

Ru  i 

8044 

- 38200 

0.61 

0.10 

-1.00 

3315.23 

Ru  i 

1191 

- 31346 

0.44 

0.073 

-1.14 

3316.39 

Ru  i 

10624 

- 40768 

6.3 

1.0 

0.02 

3317.89 

Ru  i 

8575 

- 38706 

0.71 

0.12 

-0.93 

3318.82 

Ru  I 

14700 

- 44823 

4.0 

0.66 

-0.18 

3325.00 

Ru  i 

3105 

- 33172 

0.25 

0.041 

-1.39 

3332.05 

Ru  i 

31385 

- 61388 

30. 

4.9 

0.69 

3335.69 

Ru  i 

11786 

- 41756 

3.4 

0.56 

-0.25 

3339.55 

Ru  i 

8771 

- 38706 

11. 

1.9 

0.27 

3341.66 

Ru  I 

9121 

- 39037 

3.1 

0.52 

-0.28 

3344.53 

Ru  i 

0 

- 29891 

0.059 

0.0099 

-2.00 

3361.15 

Ru  i 

17046 

- 46789 

24. 

4.0 

0.60 
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Wavelength  Spectrum  Energy  Levels 
A K 


3362.00 

Ru  i 

1 1447 

- 

41183 

3368.45 

Ru  i 

2713 

- 

32392 

3371.86 

Ru  l 

9058 

— 

38706 

3374.65 

Ru  l 

8044 

- 

37668 

3378.02 

Ru  i 

0 

— 

29595 

3379.60 

Ru  i 

10655 

— 

40235 

3380.18 

Ru  i 

8044 

- 

37620 

3385.14 

Ru  l 

12207 

- 

41739 

3388.71 

Ru  l 

1 1447 

- 

40949 

3389.50 

Ru  l 

2713 

— 

32208 

3391.89 

Ru  i 

14828 

— 

44301 

3392.54 

Ru  l 

0 

- 

29468 

3401.74 

Ru  i 

9620 

- 

39009 

3409.28 

Ru  i 

8044 

- 

37367 

341  1.64 

Ru  l 

8044 

— 

37347 

3417.35 

Ru  I 

2092 

— 

3 1 346 

3420.08 

Ru  i 

11786 

- 

41017 

3428.31 

Ru  i 

0 

- 

29161 

3428.63 

Ru  l 

1191 

- 

30348 

3429.54 

Ru  i 

10624 

— 

39774 

3430.77 

Ru  l 

2713 

— 

31853 

3432.21 

Ru  i 

9073 

- 

38200 

3432.74 

Ru  i 

9121 

- 

38243 

3433.26 

Ru  i 

10624 

- 

39742 

3435.19 

Ru  i 

3105 

— 

32208 

3436.74 

Ru  i 

1 191 

— 

30280 

3438.37 

Ru  i 

8044 

- 

37119 

3440.20 

Ru  i 

7483 

- 

36543 

3448.95 

Ru  i 

1 1447 

- 

40433 

3452.90 

Ru  l 

2092 

— 

31044 

3456.62 

Ru  i 

15054 

— 

43976 

3463.14 

Ru  i 

2092 

- 

30959 

3473.75 

Ru  i 

10655 

- 

39434 

3481.30 

Ru  i 

8044 

- 

36760 

3483.16 

Ru  i 

1191 

— 

29892 

3483.29 

Ru  i 

1191 

— 

29891 

3494.25 

Ru  l 

9058 

— 

37668 

3495.97 

Ru  i 

8771 

— 

37367 

3498.94 

Ru  I 

0 

— 

28572 

3502.42 

Ru  i 

8575 

— 

37119 

3514.49 

Ru  i 

2092 

— 

30537 

3519.64 

Ru  i 

1191 

- 

29595 

3528.68 

Ru  i 

2713 

— 

31044 

3531.39 

Ru  i 

9058 

- 

37367 

3532.81 

Ru  i 

14700 

— 

42998 

3535.37 

Ru  i 

1191 

— 

29468 

3535.83 

Ru  i 

9073 

- 

37347 

3537.95 

Ru  i 

2092 

- 

30348 

3539.37 

Ru  I 

2713 

- 

30959 

3541.63 

Ru  i 

6545 

- 

34773 

gA 

108/sec 

gf 

Log  gf 

1.4 

0.24 

-0.61 

0.76 

0. 1 3 

-0.89 

1.2 

0.20 

-0.69 

1.2 

0.20 

-0.70 

0.1  1 

0.019 

-1.73 

1.8 

0.32 

-0.50 

1.1 

0.20 

-0.71 

3.7 

0.63 

-0.20 

2.9 

0.51 

-0.30 

0.19 

0.033 

-1.48 

3.5 

0.60 

-0.22 

0.34 

0.058 

-1.23 

4.2 

0.73 

-0.14 

2.7 

0.46 

-0.34 

1.6 

0.27 

-0.56 

4.9 

0.85 

-0.07 

1.6 

0.29 

-0.54 

4.1 

0.73 

-0.14 

0.15 

0.026 

-1.58 

3.1 

0.55 

-0.26 

0.88 

0.16 

-0.81 

1.1 

0.19 

-0.73 

3.4 

0.60 

-0.22 

3.1 

0.55 

-0.26 

0.31 

0.055 

-1.26 

7.4 

1.3 

0.1 1 

2.0 

0.36 

-0.44 

1.5 

0.26 

-0.59 

3.2 

0.57 

-0.25 

0.14 

0.025 

-1.60 

3.8 

0.68 

-0.17 

0.097 

0.017 

-1.76 

3.9 

0.71 

-0.15 

1.7 

0.31 

-0.51 

0.13 

0.024 

-1.61 

0.13 

0.024 

-1.61 

1.2 

0.22 

-0.66 

1.1 

0.20 

-0.69 

6.0 

1.1 

0.05 

0.56 

0.10 

-0.99 

0.81 

0.15 

-0.82 

0.32 

0.060 

-1.22 

0.29 

0.054 

-1.27 

1.1 

0.21 

-0.68 

10. 

1.9 

0.28 

0.093 

0.017 

-1.76 

1.1 

0.21 

-0.68 

0.47 

0.089 

-1.05 

1.1 

0.21 

-0.67 

0.83 

0.16 

-0.81 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3550.27 

Ru  i 

2092 

- 30250 

0.15 

0.028 

-1.55 

3553.85 

' Ru  I 

11786 

- 39917 

2.3 

0.44 

-0.36 

3556.63 

Ru  i 

11786 

- 39895 

1.8 

0.33 

-0.48 

3564.56 

Ru  I 

9073 

- 37119 

1.0 

0.20 

-0.70 

3567.16 

Ru  i 

13982 

- 42007 

4.2 

0.80 

-0.10 

3570.59 

Ru  I 

15550 

- 43549 

35. 

6.6 

0.82 

3574.58 

Ru  I 

8575 

- 36543 

1.4 

0.26 

-0.58 

3579.77 

Ru  I 

2092 

- 30018 

0.077 

0.015 

-1.83 

3587.20 

Ru  i 

16240 

- 44109 

23. 

4.5 

0.65 

3589.22 

Ru  I 

3105 

- 30959 

9.3 

1.8 

0.25 

3593.02 

Ru  I 

2713 

- 30537 

8.9 

1.7 

0.24 

3596.18 

Ru  I 

2092 

- 29891 

6.9 

1.3 

0.13 

3599.76 

Ru  I 

8771 

- 36543 

9.0 

1.8 

0.24 

3605.64 

Ru  I 

9620 

- 37347 

1.1 

0.22 

-0.66 

3608.73 

Ru  I 

9058 

- 36760 

0.74 

0.14 

-0.84 

3616.95 

Ru  I 

9121 

- 36760 

0.44 

0.087 

-1.06 

3619.20 

Ru  I 

12817 

- 40439 

2.1 

0.41 

-0.39 

3620.28 

Ru  I 

13646 

- 41260 

1.6 

0.31 

-0.51 

3623.64 

Ru  I 

10655 

- 38243 

0.68 

0.13 

-0.88 

3625.20 

Ru  I 

10624 

- 38200 

3.8 

0.75 

-0.13 

3626.74 

Ru  I 

17097 

- 44662 

25. 

4.9 

0.69 

3627.29 

Ru  I 

13699 

- 41260 

1.1 

0.21 

-0.68 

3631.71 

Ru  i 

6545 

- 34072 

0.59 

0.12 

-0.93 

3633.92 

Ru  I 

17097 

- 44608 

5.4 

1.1 

0.03 

3634.93 

Ru  I 

2092 

- 29595 

3.0 

0.59 

-0.23 

3635.52 

Ru  I 

9620 

- 37119 

0.99 

0.20 

-0.71 

3637.47 

Ru  I 

13699 

- 41183 

5.2 

1.0 

0.01 

3638.02 

Ru  I 

15054 

- 42534 

1.5 

0.30 

-0.52 

3640.64 

Ru  I 

12817 

- 40277 

3.8 

0.76 

-0.12 

3646.11 

Ru  i 

12817 

- 40235 

3.2 

0.63 

-0.20 

3650.32 

Ru  i 

8084 

- 35471 

1.5 

0.29 

-0.54 

3652.32 

Ru  I 

2713 

- 30085 

0.068 

0.014 

-1.86 

3654.40 

Ru  I 

16240 

- 43597 

15. 

3.1 

0.49 

3660.81 

Ru  I 

16240 

- 43549 

2.5 

0.51 

-0.29 

3661.35 

Ru  I 

1 191 

- 28495 

4.4 

0.88 

-0.06 

3663.37 

Ru  I 

7483 

- 34773 

3.4 

0.69 

-0.16 

3669.49 

Ru  l 

12207 

- 39451 

9.6 

1.9 

0.29 

3678.32 

Ru  I 

2713 

- 29892 

0.24 

0.048 

-1.31 

3685.95 

Ru  I 

13646 

- 40768 

0.94 

0.19 

-0.72 

3696.59 

Ru  I 

10624 

- 37668 

2.3 

0.48 

-0.32 

3697.76 

Ru  I 

8771 

- 35807 

0.58 

0.12 

-0.93 

3700.99 

Ru  I 

17097 

- 44109 

7.2 

1.5 

0.17 

3702.24 

Ru  I 

8044 

- 35047 

0.12 

0.024 

-1.62 

3712.30 

Ru  I 

17046 

- 43976 

5.8 

1.2 

0.08 

3715.56 

Ru  I 

9058 

- 35964 

0.30 

0.063 

-1.20 

3716.18 

Ru  I 

6545 

- 33447 

0.30 

0.062 

-1.21 

3717.00 

Ru  i 

8575 

- 35471 

2.0 

0.42 

-0.38 

3719.33 

Ru  i 

17097 

- 43976 

14. 

2.9 

0.46 

3724.97 

Ru  i 

8044 

- 34882 

0.72 

0.15 

-0.83 

3725.49 

Ru  I 

11753 

- 38587 

0.64 

0. 1 3 

-0.88 
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Wavelength 

Spectrum 

Energy  Levels 

gA 

Log  gf 

A 

K 

108/sec 

3726.10 

Ru  l 

12207 

- 39037 

7.3 

1.5 

0.18 

3726.93 

Ru  l 

1191 

- 28015 

5.2 

1.1 

0.03 

3728.03 

Ru  i 

0 

- 26816 

4.6 

0.96 

-0.02 

3730.43 

Ru  l 

2092 

- 28891 

5.4 

1.1 

0.05 

3732.03 

Ru  l 

13646 

- 40433 

1.7 

0.36 

-0.44 

3733.05 

Ru  i 

9184 

- 35964 

0.49 

0.10 

-0.99 

3737.40 

Ru  i 

9058 

- 35807 

1.5 

0.32 

-0.50 

3737.74 

Ru  i 

9492 

- 36239 

0.33 

0.069 

-1.16 

3738.63 

Ru  i 

13699 

- 40439 

0.86 

0.18 

-0.74 

3738.91 

Ru  i 

16240 

- 42978 

4.4 

0.93 

-0.03 

3739.46 

Ru  i 

13699 

- 40433 

8.2 

1.7 

0.24 

3742.28 

Ru  i 

2713 

- 29427 

3.1 

0.65 

-0.19 

3742.78 

Ru  l 

15550 

- 42261 

29. 

6.1 

0.78 

3744.22 

Ru  i 

8771 

- 35471 

1.4 

0.29 

-0.54 

3744.40 

Ru  l 

16240 

- 42939 

17. 

3.5 

0.54 

3745.59 

Ru  i 

12207 

- 38898 

36. 

7.7 

0.88 

3753.54 

Ru  i 

12817 

- 39451 

11. 

2.4 

0.39 

3755.09 

Ru  I 

9184 

- 35807 

1.6 

0.35 

-0.46 

3755.93 

Ru  i 

12817 

- 39434 

13. 

2.8 

0.44 

3759.84 

Ru  i 

7483 

- 34072 

4.0 

0.84 

-0.08 

3760.03 

Ru  i 

3105 

- 29694 

0.36 

0.076 

-1.12 

3761.51 

Ru  l 

13699 

- 40277 

1 1. 

2.4 

0.38 

3 '6''. 35 

Ru  l 

13699 

- 40235 

11. 

2.4 

0.38 

3773.17 

Ru  l 

10624 

- 37119 

0.43 

0.091 

-1.04 

3777.59 

Ru  l 

3105 

- 29570 

1.4 

0.30 

-0.52 

3778.70 

Ru  l 

12817 

- 39273 

2 

0.47 

-0.33 

3781.18 

Ru  l 

20056 

- 46495 

52. 

1 1. 

1.05 

3782.74 

Ru  l 

27289 

- 53718 

254. 

54. 

1.74 

3786.06 

Ru  l 

2713 

- 29119 

3.2 

0.70 

-0.16 

3790.51 

Ru  I 

2092 

- 28466 

4.1 

0.89 

-0.05 

3794.92 

Ru  i 

16191 

- 42534 

8.7 

1.9 

0.27 

3795.18 

Ru  i 

10624 

- 36965 

0.66 

0.14 

-0.85 

3798.05 

Ru  i 

3105 

- 29427 

0.69 

0.15 

-0.83 

3798.90 

Ru  i 

1191 

- 27507 

4.0 

0.87 

-0.06 

3799.35 

Ru  i 

0 

- 26313 

2.9 

0.62 

-0.21 

3800.26 

Ru  l 

8575 

- 34882 

1.3 

0.28 

-0.56 

3803.20 

Ru  i 

20242 

- 46528 

10. 

2.2 

0.34 

3808.68 

Ru  I 

14700 

- 40949 

7.1 

1.5 

0.19 

3812.72 

Ru  i 

12817 

- 39037 

8.2 

1.8 

0.25 

3814.86 

Ru  i 

15054 

- 41260 

3.9 

0.85 

-0.07 

3817.27 

Ru  I 

15550 

- 41739 

22. 

4.9 

0.69 

3819.03 

Ru  I 

2713 

- 28891 

"6.59 

0.13 

-0.89 

3819.77 

Ru  I 

1 1447 

- 37620 

0.50 

0.11 

-0.96 

3822.09 

Ru  I 

16191 

- 42347 

23. 

5.0 

0.70 

3824.93 

Ru  I 

10624 

- 36760 

3.9 

0.86 

-0.07 

3828.71 

Ru  I 

8771 

- 34882 

0.55 

0.12 

-0.91 

3831.80 

Ru  i 

12207 

- 38297 

8.5 

1.9 

0.27 

3835.05 

Ru  i 

14700 

- 40768 

4.9 

1.1 

0.03 

3838.07 

Ru  i 

8044 

- 34091 

1.0 

0.23 

-0.64 

3839.70 

Ru  i 

12207 

- 38243 

10. 

2.2 

0.35 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3840.82 

Ru  i 

8044 

- 34072 

0.52 

0.11 

-0.94 

3843.16 

Ru  I 

3105 

- 29119 

0.073 

0.016 

-1.79 

3846.68 

Ru  i 

9058 

- 35047 

2.1 

0.47 

-0.32 

3850.43 

Ru  i 

7483 

- 33447 

2.2 

0.48 

-0.32 

3852.14 

Ru  I 

17046 

- 42998 

5.5 

1.2 

0.09 

3856.46 

Ru  I 

2092 

- 28015 

0.29 

0.066 

-1.18 

3857.55 

Ru  I 

14700 

- 40616 

28. 

6.3 

0.80 

3860.72 

Ru  I 

15054 

- 40949 

5.2 

1.2 

0.06 

3862.69 

Ru  I 

17097 

- 42978 

27. 

6.1 

0.79 

3865.40 

Ru  I 

9184 

- 35047 

0.59 

0.13 

-0.88 

3867.84 

Ru  I 

6545 

- 32392 

2.8 

0.62 

-0.21 

3873.52 

Ru  i 

9073 

- 34882 

1.1 

0.25 

-0.60 

3876.08 

Ru  i 

13982 

- 39774 

0.56 

0.13 

-0.90 

3882.01 

Ru  i 

2713 

- 28466 

0.069 

0.016 

-1.81 

3884.02 

Ru  i 

14700 

- 40439 

2.7 

0.61 

-0.21 

3884.68 

Ru  i 

13699 

- 39434 

1.5 

0.34 

-0.46 

3887.77 

Ru  I 

15054 

- 40768 

2.2 

0.50 

-0.30 

3890.20 

Ru  I 

9184 

- 34882 

0.66 

0.15 

-0.83 

3891.41 

Ru  I 

16191 

- 41881 

2.0 

0.46 

-0.34 

3892.21 

Ru  I 

8044 

- 33729 

2.0 

0.46 

-0.34 

3892.77 

Ru  I 

20242 

- 45923 

3.2 

0.72 

-0.14 

3894.24 

Ru  i 

11447 

- 37119 

0.26 

0.060 

-1.22 

3897.24 

Ru  I 

9121 

- 34773 

0.41 

0.093 

-1.03 

3898.36 

Ru  i 

8084 

- 33729 

0.31 

0.070 

-1.16 

3901.24 

Ru  i 

1191 

- 26816 

0.068 

0.015 

-1.81 

3908.76 

Ru  i 

14700 

- 40277 

2.6 

0.59 

-0.23 

3909.08 

Ru  I 

13699 

- 39273 

11. 

2.6 

0.42 

3912.11 

Ru  I 

9492 

- 35047 

0.44 

0.10 

-0.99 

3914.85 

Ru  I 

8044 

- 33580 

0.46 

0.11 

-0.98 

3920.92 

Ru  I 

8575 

- 34072 

0.90 

0.21 

-0.68 

3923.47 

Ru  i 

12817 

- 38297 

17. 

4.0 

0.60 

3924.63 

Ru  i 

20056 

- 45529 

5.7 

1.3 

0.12 

3925.92 

Ru  I 

0 

- 25465 

1.00 

0.23 

-0.64 

3931.76 

Ru  I 

9620 

- 35047 

2.7 

0.63 

-0.20 

3933.55 

Ru  i 

2092 

- 27507 

0.17 

0.038 

-1.41 

3937.90 

Ru  i 

8044 

- 33431 

0.35 

0.081 

-1.09 

3941.65 

Ru  i 

8084 

- 33447 

0.19 

0.044 

-1.35 

3942.06 

Ru  I 

3105 

- 28466 

0.062 

0.015 

-1.84 

3944.19 

Ru  I 

8084 

- 33431 

0.19 

0.044 

-1.35 

3945.57 

Ru  I 

16240 

- 41578 

22. 

5.1 

0.71 

3946.31 

Ru  I 

11786 

- 37119 

0.31 

0.073 

-1.14 

3949.42 

Ru  I 

11447 

- 36760 

0.49 

0.1 1 

-0.94 

3950.04 

Ru  I 

20056 

- 45365 

10. 

2.4 

0.37 

3950.21 

Ru  I 

6545 

- 31853 

0.85 

0.20 

-0.70 

3950.41 

Ru  i 

9073 

- 34380 

0.58 

0.14 

-0.87 

3951.21 

Ru  I 

8771 

- 34072 

0.23 

0.053 

-1.27 

3952.68 

Ru  I 

16191 

- 41483 

8.6 

2.0 

0.30 

3957.45 

Ru  l 

9620 

- 34882 

0.17 

0.039 

-1.41 

3964.90 

Ru  I 

0 

- 25214 

0.13 

0.03 1 

-1.51 

3969.79 

Ru  I 

10624 

- 35807 

0.19 

0.044 

-1.36 
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Wavelength 

A 

Spectrum 

Energy  Levels 
K 

gA 

108/sec 

gf 

Log  gf 

3974.50 

Ru  l 

8575  - 33729 

0.28 

0.066 

-1.18 

3978.44 

Ru  I 

8044  - 33172 

1.6 

0.39 

-0.41 

3979.42 

Ru  l 

1191  - 26313 

0.24 

0.056 

-1.25 

3984.86 

Ru  l 

8084  - 33172 

2.4 

0.57 

-0.25 

3987.80 

Ru  l 

16191  - 41260 

0.73 

0.17 

-0.76 

3993.53 

Ru  l 

9058  - 34091 

0.19 

0.046 

-1.34 

3995.98 

Ru  l 

9073  - 34091 

1.0 

0.24 

-0.62 

3996.51 

Ru  i 

9058  - 34072 

0.096 

0.023 

-1.64 

4005.64 

Ru  i 

8771  - 33729 

0.45 

0.1 1 

-0.96 

4006.60 

Ru  t 

9120  - 34073 

0.31 

0.074 

-1.13 

4007.54 

Ru  l 

14827  - 39774 

0.96 

0.23 

-0.64 

4008.27 

Ru  l 

13646  - 38587 

1.1 

0.26 

-0.58 

4013.50 

Ru  i 

7483  - 32392 

0.19 

0.046 

-1.33 

4021.00 

Ru  i 

15054  - 39917 

1.0 

0.24 

-0.61 

tl 

rs 

4022.16 

Ru  i 

8575  - 33431 

4.5 

1.1 

0.04 

4023.83 

Ru  l 

1 191  - 26036 

0.22 

0.053 

-1.27 

4031.00 

Ru  l 

6545  - 31346 

0.14 

0.035 

-1.46 

I* 

4032.20 

Ru  l 

2713  - 27507 

0.085 

0.021 

-1.68 

E 

4037.74 

Ru  l 

9620  - 34380 

0.15 

0.036 

-1.44 

r 

4039.21 

Ru  l 

14700  - 39451 

4.9 

1.2 

0.08 

4040.48 

Ru  i 

22519  - 47262 

4.8 

1.2 

0.07 

;j 

4045.76 

Ru  l 

17046  - 41756 

5.4 

1.3 

0.12 

m 

it 

4049.41 

Ru  l 

15054  - 39742 

1.2 

0.28 

-0.55 

405  1 .40 

Ru  l 

8771  - 33447 

4.2 

1.0 

0.02 

J 

4052.20 

Ru  l 

9058  - 33729 

0.56 

0.14 

-0.86 

in 

4054.05 

Ru  I 

8771  - 33431 

2.1 

0.52 

-0.28 

4062.85 

Ru  I 

20056  - 44662 

3.9 

0.96 

-0.02 

•All 

4062.99 

Ru  i 

13982  - 38587 

1.5 

0.38 

-0.42 

m 

4064.10 

Ru  l 

9492  - 34091 

0.39 

0.097 

-1.01 

f 

4064.46 

Ru  i 

8575  - 33172 

1.0 

0.25 

-0.59 

m 

4067.61 

Ru  i 

16191  - 40768 

4.6 

1.2 

0.06 

4068.37 

Ru  i 

14700  - 39273 

12. 

2.9 

0.47 

4071.40 

Ru  I 

13646  - 38200 

1.8 

0.44 

-0.36 

4073.00 

Ru  l 

9184  - 33729 

0.64 

0.16 

-0.80 

4076.73 

Ru  l 

9058  - 33580 

3.1 

0.76 

-0.12 

4080.60 

Ru  l 

6545  - 31044 

9.2 

2.3 

0.36 

4082.79 

Ru  l 

1 1753  - 36239 

0.51 

0.13 

-0.90 

4085.43 

Ru  I 

16713  - 41183 

8.2 

2.0 

0.31 

4091.06 

Ru  i 

17046  - 41483 

3.2 

0.80 

-0.10 

4097.03 

Ru  i 

8771  - 33172 

0.30 

0.077 

-1.11 

4097.79 

Ru  I 

9184  - 33580 

2.9 

0.73 

-0.14 

4100.37 

Ru  i 

2092  - 26473 

0.032 

0.0081 

-2.09 

4101.74 

Ru  i 

9058  - 33431 

1.1 

0.27 

-0.58 

4102.28 

Ru  i 

7483  - 31853 

0.15 

0.037 

-1.43 

4107.84 

Ru  i 

14700  - 39037 

1.9 

0.49 

-0.31 

4109.65 

Ru  i 

9120  - 33447 

0.083 

0.021 

-1.68 

4112.74 

Ru  l 

8084  - 32392 

4.2 

1.1 

0.03 

4113.38 

Ru  1 

16713  - 41017 

4.2 

1.1 

0.03 

4114.13 

Ru  I 

8044  - 32343 

0.073 

0.018 

-1.73 

4118.50 

Ru  I 

1191  - 25464 

0.021 

0.0053 

-2.27 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

4120.99 

Ru  i 

8084 

- 32343 

0.36 

0.093 

-1.03 

4123.06 

Ru  i 

9184 

- 33431 

0.50 

0.13 

-0.90 

4123.81 

Ru  I 

16191 

- 40433 

1.4 

0.36 

-0.44 

4127.44 

Ru  I 

2092 

- 26313 

0.049 

0.012 

-1.90 

4127.87 

Ru  I 

13982 

- 38200 

1.4 

0.36 

-0.45 

4137.23 

Ru  I 

8044 

- 32208 

0.21 

0.054 

-1.27 

4144.16 

Ru  I 

8084 

- 32208 

4.2 

1.1 

0.04 

4145.74 

Ru  I 

9058 

- 33172 

1.9 

0.48 

-0.32 

4146.77 

Ru  i 

9620 

- 33729 

0.87 

0.22 

-0.65 

4148.38 

Ru  I 

9073 

- 33172 

0.25 

0.064 

-1.20 

4150.30 

Ru  i 

9492 

- 33580 

0.17 

0.045 

-1.35 

4159.17 

Ru  l 

16240 

- 40277 

0.69 

0.18 

-0.75 

4161.66 

Ru  I 

13646 

- 37668 

1.3 

0.34 

-0.46 

4166.88 

Ru  I 

6545 

- 30537 

0.15 

0.038 

-1.42 

4167.51 

Ru  I 

9184 

- 33172 

2.5 

0.65 

-0.19 

4170.05 

Ru  I 

13646 

- 37620 

1.1 

0.28 

-0.55 

4175.43 

Ru  i 

20056 

- 43999 

3.3 

0.86 

-0.06 

4182.46 

Ru  i 

17046 

- 40949 

2.8 

0.73 

-0.14 

4182.64 

Ru  I 

7483 

- 31385 

0.1 1 

0.030 

-1.53 

4189.46 

Ru  I 

7483 

- 31346 

0.056 

0.015 

-1.83 

4196.87 

Ru  i 

13982 

- 37802 

1.6 

0.43 

-0.37 

4197.58 

Ru  I 

8575 

- 32392 

1.3 

0.33 

-0.48 

4198.88 

Ru  I 

8044 

- 31853 

1.1 

0.28 

-0.55 

4199.90 

Ru  I 

6545 

- 30348 

9.9 

2.6 

0.42 

4206.02 

Ru  I 

8084 

- 31853 

3.0 

0.80 

-0.10 

4207.64 

Ru  I 

14828 

- 38587 

2.5 

0.65 

-0.19 

4212.06 

Ru  I 

6545 

- 30280 

6.9 

1.8 

0.27 

4214.44 

Ru  I 

13646 

- 37367 

7.2 

1.9 

0.28 

4217.27 

Ru  i 

6545 

- 30250 

1.2 

0.31 

-0.51 

4220.68 

Ru  I 

13982 

- 37668 

3.8 

1.0 

0.01 

4225.09 

Ru  i 

20242 

- 43903 

6.5 

1.7 

0.24 

4226.66 

Ru  i 

15054 

- 38706 

1.0 

0.28 

-0.55 

4229.31 

Ru  i 

13982 

- 37620 

1.9 

0.50 

-0.30 

4230.31 

Ru  i 

8575 

- 32208 

1.2 

0.32 

-0.49 

4232.32 

Ru  i 

8771 

- 32392 

0.35 

0.095 

-1.02 

4236.67 

Ru  I 

14700 

- 38297 

1.3 

0.36 

-0.44 

4241.05 

Ru  I 

8771 

- 32343 

1.7 

0.47 

-0.33 

4243.06 

Ru  I 

7483 

- 31044 

1.2 

0.33 

-0.48 

4244.83 

Ru  I 

9620 

- 33172 

0.32 

0.085 

-1.07 

4246.33 

Ru  i 

14700 

- 38243 

2.2 

0.61 

-0.22 

4246.73 

Ru  I 

20056 

- 43597 

20. 

5.5 

0.74 

4248.14 

Ru  I 

15054 

- 38587 

0.51 

0.14 

-0.86 

4258.99 

Ru  i 

13646 

- 37119 

2.7 

0.74 

-0.13 

4260.00 

Ru  I 

10624 

- 34091 

0.29 

0.078 

-1.11 

4263.40 

Ru  I 

10624 

- 34072 

0.12 

0.033 

-1.48 

4265.61 

Ru  i 

10655 

- 34091 

0.29 

0.079 

-1.10 

4277.26 

Ru  I 

14827 

- 38200 

0.39 

0.1  1 

-0.97 

4278.69 

Ru  i 

13982 

- 37347 

0.36 

0.099 

-1.00 

4281.93 

Ru  i 

15550 

- 38898 

0.64 

0.18 

-0.75 

4282.22 

Ru  I 

6545 

- 29891 

0.088 

0.024 

-1.61 
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Wavelength 

A 

Spectrum 

Energy  Levels 
K. 

gA 

1 08/sec 

gf 

Log  gf 

4284.33 

Ru  i 

9058  - 32392 

1.8 

0.49 

-0.31 

4287.05 

Ru  l 

13646  - 36965 

1.6 

0.44 

-0.36 

4293.28 

Ru  i 

9058  - 32343 

0.51 

0.14 

-0.85 

4294.79 

Ru  i 

8575  - 31853 

0.53 

0.15 

-0.83 

4295.93 

Ru  i 

9121  - 32392 

1.3 

0.36 

-0.45 

4297.71 

Ru  i 

8084  - 31346 

6.5 

1.8 

0.26 

4307.60 

Ru  i 

9183  - 32392 

2 2 

0.61 

-0.22 

4309.21 

Ru  i 

26036  - 49235 

9.2 

2.6 

0.41 

4314.30 

Ru  l 

25214  - 48386 

2 2. 

6.2 

0.79 

4316.64 

Ru  l 

9184  - 32343 

0.18 

0.050 

-1.30 

4318.43 

Ru  i 

9058  - 32208 

0.83 

0.23 

-0.63 

4319.87 

Ru  i 

8044  - 31186 

0.92 

0.26 

-0.59 

4320.58 

Ru  i 

17097  - 40235 

0.83 

0.23 

-0.64 

4321.30 

Ru  i 

9073  - 32208 

0.074 

0.021 

-1.69 

in 

4322.96 

Ru  l 

25201  - 48327 

6.6 

1.8 

0.26 

f« 

4325.05 

Ru  i 

13646  - 36760 

1.4 

0.40 

-0.40 

m 

4326.82 

Ru  l 

10624  - 33729 

0.60 

0.17 

-0.77 

11* 

u 

4327.43 

Ru  l 

8084  - 31186 

0.18 

0.052 

-1.29 

|1 

4331.16 

Ru  i 

8771  - 31853 

0.20 

0.056 

-1.25 

4332.50 

Ru  i 

23453  - 46528 

5.0 

1.4 

0.15 

ii« 

i 

4336.42 

Ru  l 

7483  - 30537 

0.1 1 

0.030 

-1.52 

4337.27 

Ru  i 

6545  - 29595 

0.19 

0.053 

-1.27 

i>n 

4338.68 

Ru  i 

20934  - 43976 

2.0 

0.58 

-0.24 

II 

4340.34 

Ru  i 

16240  - 39273 

0.72 

0.20 

-0.69 

J 

4341.04 

Ru  i 

16713  - 39742 

0.72 

0.20 

-0.69 

m 

4342.07 

Ru  l 

9184  - 32208 

1.2 

0.35 

-0.46 

nil 

in 

mi 

4346.48 

Ru  l 

8044  - 31044 

0.18 

0.050 

-1.30 

4349.70 

Ru  i 

13982  - 36965 

3.0 

0.86 

-0.07 

4354.13 

Ru  I 

8084  - 31044 

1.2 

0.33 

-0.48 

W 

in 

4354.80 

Ru  I 

10624  - 33580 

0.47 

0.13 

-0.87 

4361.21 

Ru  I 

6545  - 29468 

0.91 

0.26 

-0.58 

4370.42 

Ru  i 

8084  - 30959 

0.052 

0.015 

-1.82 

4371.20 

Ru  i 

17046  - 39917 

1.3 

0.38 

-0.43 

4372.21 

Ru  i 

7483  - 30348 

3.2 

0.93 

-0.03 

4381.27 

Ru  i 

16191  - 39009 

0.51 

0.15 

-0.84 

4383.36 

Ru  i 

10624  - 33431 

0.32 

0.091 

-1.04 

4385.39 

Ru  i 

7483  - 30280 

1.2 

0.33 

-0.48 

4385.65 

Ru  i 

9058  - 31853 

2.7 

0.78 

-0.11 

4386.27 

Ru  I 

14827  - 37620 

1.0 

0.30 

-0.53 

4388.99 

Ru  i 

22419  - 45197 

2.4 

0.70 

-0.15 

4390.44 

Ru  i 

8575  - 31346 

3.1 

0.90 

-0.04 

4391.03 

Ru  i 

7483  - 30250 

0.1 1 

0.033 

-1.48 

4394.96 

Ru  i 

15550  - 38297 

0.42 

0.12 

-0.92 

4397.80 

Ru  i 

9121  - 31853 

0.36 

0.10 

-0.98 

4399.59 

Ru  i 

9620  - 32343 

0.091 

0.026 

-1.58 

4404.82 

Ru  i 

17046  - 39742 

0.63 

0.18 

-0.74 

4410.03 

Ru  I 

9184  - 31853 

3.4 

0.99 

-0.00 

4420.84 

Ru  i 

8771  - 31385 

0.12 

0.035 

-1.46 

4421.46 

Ru  i 

8575  - 31186 

0.28 

0.083 

-1.08 

4424.78 

Ru  i 

11786  - 34380 

0.16 

0.048 

-1.32 

345 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

4428.46 

Ru  i 

8771 

- 31346 

0.59 

0.17 

-0.76 

4439.76 

Ru  i 

10655 

- 33172 

1.4 

0.41 

-0.39 

4444.51 

Ru  i 

8044 

- 30537 

0.13 

0.037 

-1.43 

4449.34 

Ru  i 

8575 

- 31044 

0.73 

0.22 

-0.67 

4460.04 

Ru  I 

8771 

- 31186 

1.9 

0.57 

-0.25 

4467.26 

Ru  I 

20242 

- 42621 

0.96 

0.29 

-0.54 

4473.93 

Ru  I 

6545 

- 28891 

0.17 

0.051 

-1.29 

4479.41 

Ru  I 

13646 

- 35964 

0.18 

0.055 

-1.26 

4480.45 

Ru  I 

15054 

- 37367 

1.5 

0.46 

-0.34 

4482.03 

Ru  I 

1 1786 

- 34091 

0.13 

0.039 

-1.41 

4488.39 

Ru  I 

8771 

- 31044 

0.15 

0.044 

-1.35 

4490.24 

Ru  I 

8084 

- 30348 

0.075 

0.023 

-1.64 

4491.68 

Ru  I 

13982 

- 36239 

0.32 

0.096 

-1.02 

4498.14 

Ru  I 

9121 

- 31346 

0.64 

0.19 

-0.71 

4510.10 

Ru  I 

8084 

- 30250 

0.16 

0.049 

-1.31 

4511.20 

Ru  I 

13646 

- 35807 

0.56 

0.17 

-0.76 

4516.89 

Ru  I 

11447 

- 33580 

0.75 

0.23 

-0.64 

4517.82 

Ru  I 

9058 

- 31186 

0.38 

0.12 

-0.93 

4520.95 

Ru  I 

9073 

- 31186 

0.19 

0.059 

-1.23 

4530.85 

Ru  i 

15054 

- 37119 

0.62 

0.19 

-0.72 

4543.69 

Ru  i 

9184 

- 31186 

0.048 

0.015 

-1.83 

4547.33 

Ru  I 

7483 

- 29468 

0.19 

0.059 

-1.23 

4547.85 

Ru  I 

13982 

- 35964 

0.74 

0.23 

-0.64 

4549.43 

Ru  I 

8044 

- 30018 

0.035 

0.01 1 

-1.97 

4549.96 

Ru  I 

23393 

- 45365 

4.2 

1.3 

0.12 

4552.11 

Ru  I 

8575 

- 30537 

0.064 

0.020 

-1.70 

4554.51 

Ru  i 

6545 

- 28495 

4.5 

1.4 

0.15 

4559.98 

Ru  i 

9121 

- 31044 

0.19 

0.058 

-1.24 

4562.60 

Ru  I 

15054 

- 36965 

0.20 

0.062 

-1.21 

4564.69 

Ru  I 

9058 

- 30959 

0.064 

0.020 

-1.70 

4580.07 

Ru  I 

11753 

- 33580 

0.23 

0.072 

-1.14 

4584.44 

Ru  l 

8084 

- 29891 

2.2 

0.68 

-0.17 

4587.10 

Ru  I 

1 1786 

- 33580 

0.15 

0.048 

-1.32 

4591.10 

Ru  I 

9184 

- 30959 

0.18 

0.058 

-1.24 

4592.52 

Ru  I 

10624 

- 32392 

0.38 

0.12 

-0.92 

4596.71 

Ru  I 

23453 

- 45022 

5.8 

1.8 

0.27 

4599.08 

Ru  I 

10655 

- 32392 

0.82 

0.26 

-0.58 

4601.76 

Ru  I 

11447 

- 33172 

0.17 

0.054 

-1.26 

4605.66 

Ru  I 

15054 

- 36760 

0.33 

0.1  1 

-0.98 

4612.32 

Ru  i 

8575 

- 30250 

0.030 

0.0096 

-2.02 

4635.69 

Ru  I 

9620 

- 31186 

0.28 

0.089 

-1.05 

4645.09 

Ru  I 

20056 

- 41578 

6.3 

2.0 

0.31 

4647.61 

Ru  I 

8084 

- 29595 

0.76 

0.25 

-0.61 

4654.32 

Ru  I 

9058 

- 30537 

0.40 

0.13 

-0.89 

4669.14 

Ru  I 

14827 

- 36239 

0.17 

0.054 

-1.27 

4669.98 

Ru  I 

7483 

- 28891 

0.062 

0.020 

-1.69 

4674.65 

Ru  I 

11786 

- 33172 

0.28 

0.091 

1.04 

4681.79 

Ru  I 

9184 

- 30537 

0.40 

0.13 

-0.88 

4684.02 

Ru  I 

8084 

- 29427 

0.19 

0.064 

-1.20 

4690.11 

Ru  I 

8575 

- 29891 

0.33 

0.1 1 

-0.96 

346 


Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

1 08/sec 

4709.48 

Ru  l 

9121  - 30348 

1.9 

0.63 

-0.20 

4720.92 

Ru  l 

16191  - 37367 

0.29 

0.096 

-1.02 

4731.33 

Ru  i 

9121  - 30250 

0.19 

0.062 

-1.21 

4733.52 

Ru  i 

8771  - 29891 

0.14 

0.047 

-1.33 

4743.02 

Ru  i 

22519  - 43597 

2.0 

0.68 

-0.17 

4756.23 

Ru  i 

8575  - 29595 

0.077 

0.026 

-1.58 

4757.84 

Ru  i 

7483  - 28495 

0.40 

0.13 

-0.87 

4764.40 

Ru  I 

27507  - 48490 

4.5 

1.5 

0.18 

4769.30 

Ru  i 

6545  - 27507 

0.057 

0.020 

-1.71 

4773.15 

Ru  i 

11447  - 32392 

0.05  1 

0.018 

-1.76 

4774.00 

Ru  i 

20242  - 41183 

1.0 

0.35 

-0.46 

4784.27 

Ru  i 

11447  - 32343 

0.11 

0.039 

-1.41 

4794.38 

Ru  i 

8575  - 29427 

0.037 

0.013 

-1.89 

4795.57 

Ru  i 

8044  - 28891 

0.032 

0.01 1 

-1.96 

Cl 

re 

4798.44 

Ru  I 

9058  - 29892 

0.057 

0.020 

-1.71 

4804.88 

Ru  I 

8084  - 28891 

0.053 

0.019 

-1.73 

4815.52 

Ru  i 

11447  - 32208 

0.60 

0.21 

-0.68 

ill 

4817.34 

Ru  l 

15054  - 35807 

0.12 

0.042 

-1.38 

\ 

if 

4839.01 

Ru  i 

26313  - 46972 

7.1 

2.5 

0.40 

4839.77 

Ru  i 

8771  - 29427 

0.020 

0.0070 

-2.15 

l 

hi 

4844.56 

Ru  l 

9058  - 29694 

0.14 

0.048 

-1.32 

1 

4854.56 

Ru  l 

26313  - 46906 

3.5 

1.2 

0.10 

4861.87 

Ru  i 

10624  - 31186 

0.14 

0.051 

-1.29 

HU 

4869.15 

Ru  i 

7483  - 28015 

0.39 

0.14 

-0.86 

4895.32 

Ru  l 

8044  - 28466 

0.058 

0.021 

-1.68 

til 

4895.60 

Ru  i 

10624  - 31044 

0.24 

0.086 

-1.06 

91 

4899.25 

Ru  I 

11447  - 31853 

0.15 

0.054 

-1.27 

ni 

4903.05 

Ru  l 

10655  - 31044 

0.72 

0.26 

-0.59 

m 

4905.02 

Ru  l 

8084  - 28466 

0.029 

0.010 

-1.98 

pp 

4907.89 

Ru  i 

9058  - 29427 

0.1 1 

0.041 

-1.38 

m 

4921.07 

Ru  i 

8575  - 28891 

0.22 

0.080 

-1.10 

4938.43 

Ru  l 

9184  - 29427 

0.18 

0.065 

-1.18 

4955.26 

Ru  i 

26816  - 46991 

13. 

4.7 

0.68 

4959.86 

Ru  i 

26816  - 46972 

6.4 

2.4 

0.37 

4968.90 

Ru  l 

8771  - 28891 

0.13 

0.049 

-1.31 

4974.12 

Ru  i 

22162  - 42261 

1.2 

0.45 

-0.35 

4976.20 

Ru  I 

26816  - 46906 

13. 

4.7 

0.67 

4980.35 

Ru  I 

9620  - 29694 

0.17 

0.062 

-1.21 

4983.45 

Ru  I 

9058  - 29119 

0.047 

0.018 

-1.75 

4987.26 

Ru  I 

9073  - 29119 

0.047 

0.018 

-1.75 

4992.74 

Ru  i 

7483  - 27507 

0.068 

0.025 

-1.60 

5011.23 

Ru  i 

9620  - 29570 

0.16 

0.061 

-1.21 

5014.95 

Ru  i 

9184  - 291 19 

0.083 

0.031 

-1.50 

5026.18 

Ru  I 

8575  - 28466 

0.069 

0.026 

-1.58 

5028.16 

Ru  i 

10655  - 30537 

0.089 

0.034 

-1.47 

5040.35 

Ru  i 

20934  - 40768 

0.80 

0.30 

-0.52 

5040.74 

Ru  I 

9058  - 28891 

0.028 

0.011 

-1.97 

5047.31 

Ru  i 

9620  - 29427 

0.065 

0.025 

-1.60 

5057.33 

Ru  I 

6545  - 26313 

0.18 

0.071 

-1.15 

5062.64 

Ru  i 

13982  - 33729 

0.071 

0.027 

-1.57 

347 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

5072.97 

Ru  i 

9184 

- 28891 

0.079 

0.030 

-1.52 

5076.32 

Ru  i 

10655 

- 30348 

0.15 

0.059 

-1.23 

5093.83 

Ru  I 

9492 

- 29119 

0.18 

0.071 

-1.15 

5107.07 

Ru  l 

12817 

- 32392 

0.18 

0.072 

-1.15 

5123.73 

Ru  i 

11447 

- 30959 

0.037 

0.014 

-1.84 

5127.26 

Ru  I 

9620 

- 29119 

0.049 

0.019 

-1.72 

5133.89 

Ru  I 

13699 

- 33172 

0.19 

0.076 

-1.12 

5136.55 

Ru  I 

8044 

- 27507 

0.31 

0.12 

-0.91 

5142.76 

Ru  I 

8575 

- 28015 

0.12 

0.046 

-1.34 

5147.24 

Ru  I 

8084 

- 27507 

0.15 

0.059 

-1.23 

5151.07 

Ru  I 

9058 

- 28466 

0.081 

0.032 

-1.49 

5153.20 

Ru  I 

11786 

- 31186 

0.088 

0.035 

-1.46 

5155.14 

Ru  I 

9073 

- 28466 

0.39 

0.15 

-0.81 

5160.00 

Ru  I 

9121 

- 28495 

0.041 

0.016 

-1.79 

5171.03 

Ru  I 

7483 

- 26816 

0.45 

0.18 

-0.75 

5195.02 

Ru  I 

8771 

- 28015 

0.13 

0.051 

-1.29 

5199.87 

Ru  I 

29160 

- 48386 

16. 

6.5 

0.81 

5202.12 

Ru  I 

20056 

- 39273 

0.76 

0.31 

-0.51 

5213.43 

Ru  i 

28495 

- 47671 

8.0 

3.2 

0.51 

5223.55 

Ru  I 

12207 

- 31346 

0.12 

0.048 

-1.32 

5242.38 

Ru  I 

10624 

- 29694 

0.044 

0.018 

-1.74 

5251.67 

Ru  I 

12817 

- 31853 

0.1 1 

0.045 

-1.35 

5257.07 

Ru  I 

30537 

- 49554 

10. 

4.2 

0.63 

5266.47 

Ru  I 

20934 

- 39917 

0.79 

0.33 

-0.48 

5266.83 

Ru  I 

20056 

- 39037 

0.62 

0.26 

-0.59 

5280.82 

Ru  I 

8575 

- 27507 

0.024 

0.0100 

-2.00 

5284.08 

Ru  I 

6545 

- 25465 

0.045 

0.019 

-1.73 

5291.16 

Ru  I 

9121 

- 28015 

0.028 

0.012 

-1.94 

5304.86 

Ru  I 

9620 

- 28466 

0.063 

0.027 

-1.58 

5309.27 

Ru  I 

7483 

- 263-13 

0.1  1 

0.048 

-1.32 

5315.33 

Ru  i 

20934 

- 39742 

0.25 

0.1  1 

-0.97 

5332.93 

Ru  I 

13646 

- 32392 

0.096 

0.04 1 

-1.39 

5335.93 

Ru  I 

8771 

- 27507 

0.064 

0.027 

-1.56 

5377.84 

Ru  I 

28495 

- 47085 

10. 

4.4 

0.65 

5385.88 

Ru  I 

13646 

- 32208 

0.15 

0.066 

-1.18 

5401.39 

Ru  I 

13699 

- 32208 

0.092 

0.040 

-1.40 

5418.86 

Ru  I 

9058 

- 27507 

0.024 

0.01  1 

-1.97 

5427.59 

Ru  I 

28572 

- 46991 

8.1 

3.6 

0.55 

5452.71 

Ru  I 

28572 

- 46906 

2.0 

0.88 

-0.05 

5454.82 

Ru  I 

31186 

- 49513 

21. 

9.4- 

0.97 

5456.13 

Ru  i 

9184 

- 27507 

0.057 

0.026 

-1.59 

5475.18 

Ru  l 

31346 

- 49605 

3.6 

1.6 

0.21 

5479.40 

Ru  I 

31346 

- 49591 

14. 

6.4 

0.81 

5480.30 

Ru  I 

30280 

- 48522 

5.8 

2.6 

0.42 

5484.32 

Ru  I 

8084 

- 26313 

0.035 

0.016 

-1.80 

5484.64 

Ru  I 

12817 

- 31044 

0.031 

0.014 

-1.85 

5496.69 

Ru  i 

20056 

- 38243 

0.34 

0.16 

-0.81 

5501.02 

Ru  I 

30348 

- 48522 

2.9 

1.3 

0.12 

5510.71 

Ru  i 

12207 

- 30348 

0.18 

0.084 

-1.07 

5512.37 

Ru  I 

30250 

- 48386 

4.2 

1.9 

0.29 

348 


Wavelength  Spectrum  Energy  Levels 
A K 


5517.86 

Ru  i 

15054 

- 

33172 

5521.78 

Ru  i 

31186 

- 

49291 

5530.99 

Ru  i 

20934 

- 

39009 

5540.66 

Ru  i 

12207 

- 

30250 

5556.52 

Ru  l 

8044 

— 

26036 

5559.75 

Ru  i 

7483 

— 

25465 

5569.03 

Ru  i 

8084 

- 

26036 

5603.14 

Ru  i 

10624 

- 

28466 

5606.73 

Ru  l 

29160 

- 

46991 

5629.79 

Ru  i 

22519 

— 

40277 

5636.24 

Ru  l 

8575 

— 

26313 

5641.66 

Ru  I 

12817 

- 

30537 

5649.56 

Ru  l 

9121 

- 

26816 

5653.30 

Ru  t 

12207 

- 

29891 

5665.20 

Ru  i 

13699 

— 

31346 

5679.63 

Ru  i 

22293 

— 

39894 

5699.05 

Ru  i 

8771 

- 

263  1 3 

5724.82 

Ru  l 

12817 

- 

30280 

5725.73 

Ru  i 

8575 

- 

26036 

5745.99 

Ru  i 

13646 

— 

31044 

5747.47 

Ru  i 

21643 

— 

39037 

5752.02 

Ru  i 

8084 

- 

25465 

5756.83 

Ru  l 

1 1753 

- 

29119 

5767.92 

Ru  I 

1 1786 

- 

29119 

5804.39 

Ru  l 

23393 

— 

40616 

5814.98 

Ru  i 

9121 

— 

26313 

5828.06 

Ru  I 

15054 

- 

32208 

5833.21 

Ru  l 

30348 

- 

47487 

5919.34 

Ru  I 

8575 

- 

25465 

5921.45 

Ru  i 

10624 

— 

27507 

5926.87 

Ru  i 

16713 

— 

33580 

5932.38 

Ru  l 

9184 

- 

26036 

5936.65 

Ru  i 

30348 

- 

47188 

5951.15 

Ru  l 

15054 

- 

31853 

5973.38 

Ru  I 

30348 

— 

47085 

5974.17 

Ru  I 

20934 

— 

37668 

5988.67 

Ru  l 

8771 

- 

25465 

5993.65 

Ru  i 

11786 

- 

28466 

61 16.77 

Ru  I 

9121 

- 

25465 

6199.42 

Ru  I 

17046 

— 

33172 

6225.20 

Ru  i 

1 1447 

— 

27507 

6284.49 

Ru  i 

22293 

— 

38200 

6295.22 

Ru  i 

23393 

- 

39273 

6330.62 

Ru  i 

25465 

— 

41256 

6336.12 

Ru  i 

22519 

— 

38297 

6363.41 

Ru  i 

28466 

— 

44176 

6376.45 

Ru  i 

12817 

— 

28495 

6390.23 

Ru  i 

23393 

- 

39037 

6417.57 

Ru  i 

34773 

— 

50351 

6444.84 

Ru  I 

27507 

— 

43019 

gA 

gf 

Log  gf 

108/sec 

0.025 

0.011 

-1.95 

3.1 

1.4 

0.15 

0.19 

0.088 

-1.05 

0.033 

0.015 

-1.82 

0.0050 

0.0023 

-2.64 

0.033 

0.015 

-1.82 

0.0044 

0.002 1 

-2.69 

0.018 

0.0083 

-2.08 

2.1 

0.98 

-0.01 

0.25 

0.12 

-0.93 

0.13 

0.064 

-1.20 

0.016 

0.0076 

| 9 

0.0035 

0.0017 

-2.78 

0.0083 

0.0040 

-2.40 

0.020 

0.0097 

-2.01 

0.34 

0.16 

-0.79 

0.086 

0.042 

-1.38 

0.019 

0.0093 

-2.03 

0.0057 

0.0028 

-2.55 

0.028 

0.014 

-1.86 

0.27 

0.13 

-0.88 

0.0039 

0.0019 

-2.71 

0.01  1 

0.0054 

—2.27 

0.01  1 

0.0055 

-2.26 

0.42 

0.21 

-0.67 

0.031 

0.016 

-1.80 

0.020 

0.010 

-2.00 

2.9 

1.5 

0.17 

0.020 

0.011 

-1.98 

0.053 

0.028 

-1.55 

0.079 

0.042 

-1.38 

0.012 

0.0062 

—2.2 1 

1.4 

0.73 

-0J3 

0.018 

0.0097 

-2.01 

3.6 

1.9 

0.29 

0.095 

0.051 

-1.29 

0.0061 

0.0033 

-2.49 

0.030 

0.016 

-1.80 

0.0072 

0.0041 

-2.39 

0.092 

0.053 

-1.27 

0.019 

0.011 

-1.96 

0.14 

0.080 

-1.10 

0.37 

0.22 

-0.66 

0.46 

0.28 

-0.56 

0.14 

0.084 

-1.07 

0.74 

0.45 

-0.35 

0.0089 

0.0054 

-2.27 

0.30 

0.18 

-0.74 

2.9 

1.8 

0.25 

1.5 

0.96 

-0.02 

349 


Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

6496.44 

Ru  i 

27507 

- 42895 

0.45 

0.29 

-0.54 

6560.45 

Ru  I 

23005 

- 38243 

0.061 

0.040 

-1.40 

6593.74 

Ru  i 

17046 

- 32208 

0.011 

0.0073 

-2.14 

6618.20 

Ru  I 

16240 

- 31346 

0.021 

0.014 

-1.87 

6663.14 

Ru  I 

28015 

- 43019 

1.6 

1.1 

0.03 

6690.00 

Ru  I 

26313 

- 41256 

2.4 

1.6 

0.21 

6707.52 

Ru  I 

23393 

- 38297 

0.21 

0.14 

-0.84 

6718.30 

Ru  I 

28015 

- 42895 

1.1 

0.74 

-0.13 

6730.45 

Ru  I 

16191 

- 31044 

0.038 

0.026 

-1.58 

6756.54 

Ru  I 

32392 

- 47188 

1.8 

1.3 

0.10 

6766.95 

Ru  I 

29119 

- 43892 

2.1 

1.4 

0.15 

6775.02 

Ru  I 

17097 

- 31853 

0.10 

0.072' 

-1.14 

6787.23 

Ru  I 

15550 

- 30280 

0.027 

0.019 

-1.73 

6813.51 

Ru  I 

22293 

- 36965 

0.12 

0.082 

-1.08 

6823.88 

Ru  I 

29694 

- 44344 

1.7 

1.2 

0.06 

6824.17 

Ru  I 

28466 

- 43116 

1.7 

1.2 

0.07 

6831.52 

Ru  I 

25643 

- 40277 

0.26 

0.18 

-0.73 

6911.48 

Ru  I 

29427 

- 43892 

3.2 

2.3 

0.36 

6923.23 

Ru  I 

26816 

- 41256 

6.0 

4.3 

0.64 

6982.01 

Ru  I 

27507 

- 41825 

1.8 

1.3 

0.12 

7027.98 

Ru  I 

28891 

- 43116 

2.6 

1.9 

0.28 

7086.06 

Ru  I 

16240 

- 30348 

0.024 

0.018 

-1.75 

7087.35 

Ru  I 

12207 

- 26313 

0.011 

0.0080 

-2.10 

7141.72 

Ru  I 

17046 

- 31044 

0.012 

0.0089 

-2.05 

7219.26 

Ru  I 

25603 

- 39451 

0.22 

0.17 

-0.76 

7238.92 

Ru  I 

28015 

- 41825 

2.5 

1.9 

0.29 

7323.56 

Ru  i 

16240 

- 29891 

0.019 

0.016 

-1.81 

7393.93 

Ru  I 

29595 

-43116 

1.6 

1.3 

0.13 

7468.91 

Ru  i 

30959 

- 44344 

2.6 

2.2 

0.34 

7485.79 

Ru  i 

30537 

- 43892 

3.4 

2.9 

0.46 

7499.75 

Ru  i 

28495 

- 41825 

5.1 

4.3 

0.64 

7532.07 

Ru  I 

24927 

- 38200 

0.19 

0.16 

-0.80 

7559.61 

Ru  I 

29891 

- 43116 

2.8 

2.4 

0.38 

7612.94 

Ru  I 

31044 

- 44176 

0.76 

0.66 

-0.18 

7621.50 

Ru  I 

31853 

- 44970 

3.2 

2.8 

0.44 

7722.87 

Ru  I 

15550 

- 28495 

0.031 

0.027 

-1.56 

7729.91 

Ru  I 

30959 

- 43892 

0.71 

0.64 

-0.20 

7791.86 

Ru  I 

31346 

- 44176 

3.2 

2.9 

0.47 

7806.82 

Ru  I 

37367 

- 50173 

2.8 

2.6 

0.41 

7813.43 

Ru  I 

20934 

- 33729 

0.020 

0.019 

-1.73 

7829.81 

Ru  I 

30250 

- 43019 

0.47 

0.43 

-0.37 

7833.39 

Ru  i 

32208 

- 44970 

0.98 

0.90 

-0.05 

7841.90 

Ru  i 

36543 

- 49291 

3.4 

3.1 

0.49 

7847.80 

Ru  I 

30280 

- 43019 

3.3 

3.0 

0.48 

7881.49 

Ru  I 

28572 

- 41256 

5.2 

4.8 

0.68 

7890.37 

Ru  l 

30348 

- 43019 

1.7 

1.6 

0.20 

7924.43 

Ru  I 

30280 

- 42896 

1.6 

1.6 

0.19 

7948.15 

Ru  I 

32392 

- 44970 

0.99 

0.94 

-0.03 

7967.84 

Ru  I 

30348 

- 42895 

0.92 

0.88 

-0.06 

8112.47 

Ru  I 

31853 

- 44176 

1.3 

1.3 

0.12 

350 


Wavelength 

A 

Spectrum 

Energy  Levels 
K 

pA 

1 08/sec 

pf 

Log  gf 

8264.% 

Ru  l 

29161 

- 41256 

1.2 

1.2 

0.09 

8348.98 

Ru  i 

31044 

- 43019 

1.2 

1.3 

0. 1 0 

8352.94 

Ru  i 

32208 

- 44176 

0.97 

1.0 

0.01 

8435.77 

Ru  l 

3 1 044 

- 42895 

0.39 

0.42 

—0.38 

8473.64 

Ru  i 

33172 

- 44970 

2.1 

2.3 

0.36 

8483.56 

Ru  i 

32392 

- 44176 

1.7 

1.8 

0.26 

8710.84 

Ru  i 

30348 

- 41825 

1.9 

2.1 

0.33 

8724.98 

Ru  l 

20934 

- 32392 

0.083 

0.095 

-1.02 

8777.36 

Ru  i 

33580 

- 44970 

1.8 

2.1 

0.32 

Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2334.96 

Ru  II 

10151 

- 52964 

27. 

2.2 

0.34 

2342.85 

Ru  ii 

10151 

- 52820 

46. 

3.8 

0.58 

2357.91 

Ru  II 

9152 

- 51549 

38. 

3.2 

0.51 

2375.63 

Ru  II 

1 1604 

- 53685 

30. 

2.5 

0.40 

2396.71 

Ru  II 

9152 

- 50863 

30. 

2.6 

0.41 

2402.72 

Ru  II 

9152 

- 50758 

247. 

21. 

1.33 

2407.92 

Ru  II 

11304 

- 52820 

67. 

5.8 

0.77 

2414.82 

Ru  II 

10151 

- 51549 

23. 

2.0 

0.29 

2455.53 

Ru  II 

10151 

- 50863 

103. 

9.3 

0.97 

2456.44 

Ru  II 

10852 

- 51549 

92. 

8.3 

0.92 

2456.57 

Ru  II 

10151 

- 50845 

205. 

19. 

1.27 

2478.93 

Ru  II 

10852 

- 51179 

164. 

15. 

1.18 

2481.11 

Ru  II 

29019 

- 69311 

54. 

5.0 

0.70 

2493.69 

Ru  II 

26109 

- 66199 

119. 

11. 

1.04 

2494.48 

Ru  II 

11304 

- 51380' 

28. 

2.6 

0.42 

2495.69 

Ru  II 

27545 

- 67602 

158. 

15. 

1.17 

2498.42 

Ru  II 

11304 

- 51317 

84. 

7.9 

0.90 

2498.57 

Ru  II 

10852 

- 50863 

78. 

7.3 

0.87 

2507.01 

Ru  II 

11304 

- 51179 

154. 

15. 

1.16 

2513.32 

Ru  II 

1 1604 

- 51380 

68. 

6.5 

0.81 

2517.32 

Ru  II 

1 1604 

- 51317 

68. 

6.5 

0.81 

2535.59 

Ru  II 

26911 

- 66338 

277. 

27. 

1.43 

2543.25 

Ru  II 

25952 

- 65260 

118. 

1 1. 

1.06 

2656.25 

Ru  II 

25952 

- 63588 

50. 

5.3 

0.72 

2661.17 

Ru  II 

25952 

- 63518 

41. 

4.4 

0.64 

2661.61 

Ru  II 

9152 

- 46711 

85. 

9.0 

0.95 

2667.40 

Ru  II 

26109 

- 63588 

58. 

6.2 

0.79 

2678.76 

Ru  II 

9152 

- 46471 

167. 

18. 

1.25 

2687.50 

Ru  II 

26109 

- 63308 

50. 

5.4 

0.73 

2692.06 

Ru  II 

10151 

- 47285 

99. 

1 1. 

1.03 

2712.41 

Ru  II 

10852 

- 47708 

67. 

7.4 

0.87 

2725.47 

Ru  II 

11304 

- 47984 

49. 

5.5 

0.74 

2734.35 

Ru  II 

10151 

- 46711 

82. 

9.2 

0.96 

2747.97 

Ru  II 

1 1604 

- 47984 

13. 

1.5 

0.17 

2752.45 

Ru  II 

10151 

- 46471 

18. 

2.1 

0.32 

2752.77 

Ru  II 

19379 

- 55695 

85. 

9.6 

0.98 

2765.44 

Ru  II 

205  1 5 

- 56665 

46. 

5.3 

0.73 

2768.93 

Ru  II 

1 1604 

- 47708 

31. 

3.6 

0.56 

2778.38 

Ru  II 

1 1304 

- 47285 

31. 

3.6 

0.56 

2787.83 

Ru  II 

10852 

- 46711 

30. 

3.5 

0.54 

2806.74 

Ru  II 

21646 

- 57263 

49. 

5.8 

0.77 

2841.68 

Ru  II 

20515 

- 55695 

44. 

5.3 

0.72 

2882.12 

Ru  II 

19379 

- 54065 

56. 

7.0 

0.85 

2927.54 

Ru  II 

205  1 5 

- 54663 

41. 

5.2 

0.72 

2945.67 

Ru  ii 

19379 

- 53317 

175. 

23. 

1.36 

2963.40 

Ru  II 

21246 

- 54981 

21. 

2.8 

0.45 

2965.55 

Ru  II 

20515 

- 54225 

177. 

23. 

1.37 

2976.59 

Ru  ii 

19379 

- 52964 

127. 

17. 

1.23 

2977.23 

Ru  II 

21646 

- 55224 

55. 

7.3 

0.86 

2979.96 

Ru  II 

21246 

- 54794 

84. 

1 1. 

1.05 

352 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2991.62  Ru  ii 

21246  - 54663 

42. 

5.6 

0.75 

3177.05  Run 

19379  - 50845 

40. 

6.0 

0.78 

I 

IM 


* 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2029.49 

Sb  i 

16396 

- 65653 

1.5 

0.090 

-1.05 

2039.77 

Sb  i 

9854 

- 58863 

2.2 

0.13 

-0.87 

2049.57 

Sb  i 

8512 

- 57287 

5.4 

0.34 

-0.47 

2068.33 

Sb  i 

0 

- 48332 

6.3 

0.41 

-0.39 

2098.41 

Sb  i 

8512 

- 56152 

3.6 

0.24 

-0.62 

21 18.48 

Sb  i 

18464 

- 65653 

1.5 

0.10 

-0.99 

2127.39 

Sb  i 

0 

- 46991 

0.43 

0.029 

-1.53 

2139.69 

Sb  i 

8512 

- 55233 

3.4 

0.23 

-0.63 

2144.86 

Sb  i 

8512 

- 55121 

3.4 

0.23 

-0.64 

2175.81 

Sb  i 

0 

- 45945 

2.5 

0.18 

-0.75 

2179.19 

Sb  i 

9854 

- 55728 

2.5 

0.18 

-0.74 

2201.32 

Sb  i 

16396 

- 61809 

1.4 

0.100 

-1.00 

2208.45 

Sb  i 

9854 

- 55121 

2.4 

0.18 

-0.75 

2220.73 

Sb  i 

8512 

- 53528 

1.5 

0.11 

-0.97 

2224.93 

Sb  i 

8512 

- 53443 

0.72 

0.054 

-1.27 

2262.51 

Sb  i 

16396 

- 60581 

3.7 

0.29 

-0.54 

2288.98 

Sb  i 

9854 

- 53528 

0.60 

0.047 

-1.33 

2293.44 

Sb  i 

9854 

- 53443 

2.1 

0.16 

-0.78 

2306.46 

Sb  i 

16396 

- 59738 

2.1 

0.16 

-0.78 

2311.47 

Sb  i 

0 

- 43249 

1.5 

0.12 

-0.93 

2360.50 

Sb  i 

16396 

- 58747 

0.99 

0.083 

-1.08 

2373.67 

Sb  i 

18464 

- 60581 

2.2 

0.19 

-0.73 

2383.64 

Sb  i 

18464 

- 60404 

2.2 

0.19 

-0.72 

2422.13 

Sb  i 

18464 

- 59738 

2.2 

0.19 

-0.72 

2426.35 

Sb  i 

16396 

- 57597 

2.8 

0.25 

-0.60 

2445.51 

Sb  I 

8512 

- 49391 

3.0 

0.27 

-0.56 

2474.57 

Sb  i 

18464 

- 58863 

0.94 

0.087 

-1.06 

2478.32 

Sb  i 

16396 

- 56733 

8.1 

0.74 

-0.13 

2480.44 

Sb  i 

16396 

- 56699 

1.6 

0.14 

-0.84 

2510.54 

Sb  i 

8512 

- 48332 

0.42 

0.040 

-1.40 

2528.52 

Sb  i 

9854 

- 49391 

56. 

5.4 

0.73 

2554.64 

Sb  i 

18464 

- 57597 

0.59 

0.058 

-1.23 

2574.06 

Sb  I 

16396 

- 55233 

3.3 

0.32 

-0.49 

2598.05 

Sb  i 

8512 

- 46991 

64. 

6.4 

0.81 

2612.31 

Sb  I 

18464 

- 56733 

16. 

1.6 

0.22 

2652.60 

Sb  I 

18464 

- 56152 

15. 

1.5 

0.19 

2670.64 

Sb  i 

8512 

- 45945 

3.0 

0.33 

-0.49 

2682.76 

Sb  i 

18464 

- 55728 

6.2 

0.67 

-0.17 

2692.25 

Sb  i 

16396 

- 53528 

1.8 

0.19 

-0.72 

2718.90 

Sb  i 

18464 

- 55233 

7.3 

0.81 

-0.09 

2727.23 

Sb  i 

18464 

- 55121 

2.1 

0.24 

-0.62 

2769.95 

Sb  i 

9854 

- 45945 

7.5 

0.86 

-0.06 

2851.11 

Sb  i 

18464 

- 53528 

2.6 

0.32 

-0.50 

2877.92 

Sb  i 

8512 

- 43249 

5.7 

0.70 

-0.15 

3029.83 

Sb  i 

16396 

- 49391 

10. 

1.4 

0.16 

3232.52 

Sb  i 

18464 

- 49391 

22. 

3.5 

0.54 

3267.51 

Sb  i 

16396 

- 46991 

1 1. 

1.8 

0.26 

3383.15 

Sb  i 

16396 

- 45945 

1.0 

0.17 

-0.76 

3637.83 

Sb  i 

18464 

- 45945 

1.1 

0.22 

-0.66 

3722.79 

Sb  i 

16396 

- 43249 

0.26 

0.054 

-1.27 

354 


Wavelength  Spectrum  Energy  Levels  gA 

A K 108/sec 


gf  Log  gf 


4033.55  Sb  i 18464  - 43249 


0.23 


0.055  -1.26 


355 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2692.78 

Sc  i 

0 - 37126 

1.2 

0.13 

-0.89 

2706.77 

Sc  i 

0 - 36934 

3.4 

0.37 

-0.43 

2707.95 

Sc  i 

168  - 37086 

2.0 

0.22 

-0.66 

271 1.35 

Sc  i 

168  - 37040 

5.6 

0.62 

-0.21 

2965.86 

Sc  i 

0 - 33707 

1.4 

0.18 

-0.73 

2974.01 

Sc  i 

0 - 33615 

4.9 

0.65 

-0.19 

2980.75 

Sc  i 

168  - 33707 

6.0 

0.80 

-0.10 

2988.95 

Sc  i 

168  - 33615 

1.4 

0.18 

-0.74 

3015.36 

Sc  i 

0 - 33154 

7.8 

1.1 

0.03 

3019.34 

Sc  i 

168  - 33279 

9.9 

1.4 

0.13 

3030.76 

Sc  i 

168  - 33154 

1.3 

0.18 

-0.74 

3255.69 

Sc  i 

0 - 30707 

3.3 

0.52 

-0.28 

3269.91 

Sc  i 

0 - 30573 

9.1 

1.5 

0.16 

3273.63 

Sc  i 

168  - 30707 

12. 

1.9 

0.28 

3416.68 

Sc  i 

15757  - 45016 

1 1. 

2.0 

0.29 

3418.51 

Sc  i 

15882  - 45 126 

17. 

3.0 

0.48 

3419.36 

Sc  i 

15673  - 44910 

8.1 

1.4 

0.15 

3429.21 

Sc  i 

15757  - 44910 

25. 

4.3 

0.64 

3429.48 

Sc  i 

15673  - 44823 

24. 

4.2 

0.63 

3431.36 

Sc  i 

15882  - 45016 

34. 

5.9 

0.77 

3435.56 

Sc  i 

16027  - 45126 

70. 

12. 

1.09 

3439.41 

Sc  i 

15757  - 44823 

11. 

1.9 

0.28 

3448.49 

Sc  i 

16027  - 45016 

8.5 

1.5 

0.18 

3457.45 

Sc  i 

16211  - 45126 

35. 

6.3 

0.80 

3462.19 

Sc  i 

16141  - 45016 

23. 

4.1 

0.61 

3469.65 

Sc  i 

16010  - 44823 

16. 

2.9 

0.46 

3471.13 

Sc  i 

16022  - 44823 

13. 

2.4 

0.39 

3498.91 

Sc  i 

16027  - 44599 

23. 

4.2 

0.62 

3907.49 

Sc  i 

0 - 25585 

12. 

2.7 

0.44 

391 1.81 

Sc  i 

168  - 25725 

15. 

3.3 

0.52 

3933.38 

Sc  i 

168  - 25585 

2.7 

0.62 

-0.21 

3996.61 

Sc  i 

0 - 25014 

2.9 

0.69 

-0.16 

4020.40 

Sc  i 

0 - 24866 

10. 

2.4 

0.39 

4023.69 

Sc  i 

168  - 25014 

10. 

2.5 

0.41 

4030.67 

Sc  i 

16023  - 40826 

10. 

2.5 

0.39 

4031.39 

Sc  i 

15757  - 40555 

6.1 

1.5 

0.17 

4034.23 

Sc  i 

16022  - 40803 

4.5 

1.1 

0.04 

4043.80 

Sc  i 

15882  - 40604 

9.5 

2.3 

0.37 

4046.48 

Sc  i 

16097  - 40803 

9.1 

2.2 

0.35 

4047.79 

Sc  i 

168  - 24866 

1.4 

6!  3 3 

-0.48 

4049.95 

Sc  i 

16141  - 40826 

5.6 

1.4 

0.14 

4054.55 

Sc  i 

0 - 24657 

2.7 

0.66 

-0.18 

4056.59 

Sc  i 

16027  - 40671 

9.7 

2.4 

0.38 

4074.97 

Sc  i 

16022  - 40555 

6.6 

1.7 

0.22 

4078.57 

Sc  i 

16010  - 40521 

6.6 

1.6 

0.21 

4082.40 

Sc  i 

168  - 24657 

2.9 

0.74 

-0.13 

4086.67 

Sc  i 

16141  - 40604 

8.7 

2.2 

0.34 

4087.16 

Sc  i 

16211  - 40671 

18. 

4.4 

0.65 

4093.13 

Sc  i 

16097  - 40521 

1.6 

0.41 

-0.38 

4094.85 

Sc  i 

16141  - 40555 

2.9 

0.72 

-0.14 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

4098.35 

Sc  i 

16211 

— 

40604 

2.4 

0.61 

-0.22 

4100.33 

Sc  i 

15042 

- 

39424 

2.1 

0.52 

-0.28 

4133.00 

Sc  i 

15673 

- 

39861 

16. 

4.0 

0.61 

4140.30 

Sc  i 

15757 

- 

39903 

19. 

4.9 

0.69 

4147.40 

Sc  i 

15757 

— 

39861 

2.4 

0.61 

-0.21 

4152.36 

Sc  i 

15882 

— 

39958 

27. 

6.9 

0.84 

4161.88 

Sc  i 

15882 

- 

39903 

3.2 

0.84 

-0.08 

4165.19 

Sc  l 

16027 

- 

40028 

42. 

11. 

1.04 

4171.56 

Sc  i 

15757 

- 

39722 

2.3 

0.60 

-0.22 

4187.62 

Sc  i 

15882 

— 

39755 

2.3 

0.61 

-0.21 

4205.20 

Sc  i 

16027 

— 

39800 

2.8 

0.73 

-0.13 

4212.34 

Sc  i 

16022 

- 

39755 

2.3 

0.62 

-0.21 

4212.49 

Sc  i 

16023 

- 

39755 

1.6 

0.42 

-0.38 

4216.10 

Sc  i 

16010 

- 

39722 

2.7 

0.72 

-0.14 

4218.26 

Sc  l 

16022 

— 

39722 

3.9 

1.0 

0.01 

4219.73 

Sc  i 

16010 

— 

39701 

3.9 

1.0 

0.01 

4221.88 

Sc  i 

16022 

- 

39701 

1.3 

0.36 

-0.44 

4225.59 

Sc  i 

16141 

- 

39800 

3.2 

0.85 

-0.07 

4233.61 

Sc  i 

16141 

- 

39755 

7.1 

1.9 

0.28 

4238.05 

Sc  i 

16211 

— 

39800 

14. 

3.9 

0.59 

4239.57 

Sc  i 

16141 

— 

39722 

3.1 

0.84 

-0.08 

4246.12 

Sc  i 

16211 

- 

39755 

3.5 

0.96 

-0.02 

4348.53 

Sc  i 

15882 

- 

38872 

0.79 

0.22 

-0.65 

4358.64 

Sc  l 

16023 

- 

38959 

3.2 

0.92 

-0.04 

4389.60 

Sc  i 

16097 

— 

38872 

1.3 

0.37 

-0.44 

4542.55 

Sc  i 

14926 

— 

36934 

1.1 

0.35 

-0.45 

4544.68 

Sc  i 

15042 

- 

37040 

1.6 

0.49 

-0.31 

4557.24 

Sc  i 

21400 

- 

43337 

13. 

4.0 

0.60 

4573.99 

Sc  l 

21480 

- 

43337 

16. 

5.1 

0.71 

4592.94 

Sc  i 

21400 

— 

43167 

6.7 

2.1 

0.33 

4598.45 

Sc  i 

21480 

— 

43221 

6.8 

2.2 

0.33 

4609.95 

Sc  i 

21480 

- 

43167 

4.5 

1.4 

0.15 

4706.97 

Sc  i 

18516 

- 

39755 

5.2 

1.7 

0.24 

4709.34 

Sc  i 

18571 

- 

39800 

5.3 

1.8 

0.25 

4728.77 

Sc  i 

11610 

— 

32752 

1.2 

0.41 

-0.39 

4729.23 

Sc  i 

11558 

— 

32697 

3.0 

1.0 

0.00 

4732.30 

Sc  i 

16023 

- 

37148 

0.84 

0.28 

-0.55 

4734.10 

Sc  i 

11520 

- 

32637 

3.5 

1.2 

0.08 

4737.65 

Sc  i 

11558 

— 

32659 

4.2 

1.4 

0.15 

4741.02 

Sc  i 

11610 

— 

32697 

4.8 

1.6 

0.21 

4743.81 

Sc  i 

11677 

— 

32752 

7.3 

2.5 

0.39 

4753.16 

Sc  i 

0 

- 

21033 

0.045 

0.015 

-1.82 

4779.35 

Sc  i 

168 

- 

21086 

0.050 

0.017 

-1.76 

4791.50 

Sc  i 

168 

- 

21033 

0.020 

0.0070 

-2.15 

4827.28 

Sc  i 

17948 

— 

38658 

3.3 

1.1 

0.06 

4833.67 

Sc  i 

17919 

— 

38602 

3.2 

1.1 

0.05 

4839.44 

Sc  i 

18000 

- 

38658 

5.6 

2.0 

0.29 

4840.47 

Sc  i 

17948 

— 

38602 

1.3 

0.46 

-0.34 

4847.68 

Sc  i 

17948 

— 

38571 

2.6 

0.91 

-0.04 

4852.68 

Sc  i 

18000 

- 

38602 

2.6 

0.92 

-0.04 
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Wavelength  Spectrum  Energy  Levels 
A K 


4906.67 

Sc  i 

16141 

- 

36516 

4909.76 

Sc  i 

16211 



36573 

4922.84 

Sc  i 

16023 

- 

36330 

4934.25 

Sc  i 

17919 

— 

38180 

4935.74 

Sc  i 

16022 

— 

36277 

4941.33 

Sc  i 

17948 

— 

38180 

4954.06 

Sc  i 

18000 

- 

38180 

4973.66 

Sc  i 

17025 

— 

37126 

4980.37 

Sc  i 

17013 

- 

37086 

4983.45 

Sc  i 

17025 

— 

37086 

4991.92 

Sc  i 

17013 

— 

37040 

5018.39 

Sc  i 

17013 

- 

36934 

5021.51 

Sc  i 

17025 

- 

36934 

5064.32 

Sc  i 

1 1610 

- 

31351 

5070.23 

Sc  i 

11558 

— 

31275 

5075.81 

Sc  i 

11520 

— 

31216 

5081.56 

Sc  i 

1 1677 

- 

31351 

5083.72 

Sc  i 

11610 

- 

31275 

5085.55 

Sc  i 

11558 

- 

31216 

5086.95 

Sc  i 

11520 

— 

31173 

5087.14 

Sc  i 

20237 

— 

39889 

5089.89 

Sc  i 

20240 

- 

39881 

5096.73 

Sc  i 

1 1558 

— 

31173 

5099.23 

Sc  i 

1 1610 

- 

31216 

5101.12 

Sc  i 

11677 

— 

31275 

5210.52 

Sc  i 

20237 

— 

39424 

5219.67 

Sc  i 

20240 

— 

39392 

5258.33 

Sc  i 

20237 

- 

39249 

5284.97 

Sc  i 

20237 

- 

39153 

5285.76 

Sc  i 

20240 

— 

39153 

5301.94 

Sc  i 

0 

— 

18856 

5331.77 

Sc  i 

15673 

— 

34423 

5339.41 

Sc  i 

15757 

— 

34480 

5341.05 

Sc  i 

15673 

- 

34390 

5342.96 

Sc  i 

0 

— 

18711 

5349.30 

Sc  i 

14926 

— 

33615 

5349.71 

Sc  i 

168 

— 

18856 

5350.30 

Sc  i 

15882 

- 

34567 

5355.75 

Sc  i 

15757 

— 

34423 

5356.10 

Sc  i 

15042 

— 

33707 

5375.35 

Sc  i 

15882 

— 

34480 

5392.08 

Sc  i 

16027 

- 

34567 

5416.12 

Sc  i 

16022 

- 

34480 

5425.57 

Sc  i 

16141 

— 

3456? 

5429.41 

Sc  i 

16010 

— 

34423 

5432.94 

Sc  i 

16022 

— 

34423 

5433.23 

Sc  i 

16023 

- 

34423 

'5438.22 

Sc  i 

16097 

- 

34480 

5439.03 

Sc  i 

16010 

— 

34390 

5442.60 

Sc  i 

16022 

- 

34390 

gA 

108/sec 

gf 

Log  gf 

1.5 

0.53 

-0.28 

1.7 

0.60 

-0.22 

1.7 

0.63 

-0.20 

2.9 

1.1 

0.03 

0.86 

0.31 

-0.50 

2.4 

0.86 

-0.07 

5.6 

2.1 

0.31 

3.1 

1.1 

0.06 

3.7 

1.4 

0.14 

2.0 

0.73 

-0.14 

3.4 

1.3 

0.1 1 

1.9 

0.71 

-0.15 

1.9 

0.72 

-0.15 

1.2 

0.47 

-0.33 

2.6 

0.99 

-0.00 

1.2 

0.46 

-0.34 

11. 

4.1 

0.61 

6.0 

2.3 

0.37 

5.1 

2.0 

0.30 

3.6 

1.4 

0.14 

22. 

8.4 

0.92 

15. 

5.7 

0.76 

1.8 

0.72 

-0.14 

3.0 

1.2 

0.06 

1.8 

0.71 

-0.15 

19. 

7.9 

0.90 

14. 

5.7 

0.76 

14. 

5.6 

0.75 

1.7 

0.69 

-0.16 

9.9 

4.2 

0.62 

0.0054 

0.0023 

-2.64 

0.88 

0.37 

-0.43 

1.2 

0.53 

-0.28 

1.5 

0.65 

-0.19 

0.014 

0.0062 

—2.21 

3.5 

1.5 

0.18 

0.018 

0.0076 

-2. 1 2 

0.80 

0.35 

-0.46 

2.6 

1.1 

0.06 

5.4 

2.3 

0.37 

3.4 

1.5 

0.17 

4.9 

2.1 

0.33 

0.57 

0.25 

-0.60 

0.58 

0.26 

-0.59 

0.56 

0.25 

-0.61 

0.45 

0.20 

-0.70 

0.67 

0.30 

-0.53 

0.57 

0.25 

-0.60 

0.67 

0.30 

-0.53 

0.67 

0.30 

-0.53 
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Wavelength 

A 

Spectrum 

Energy  Levels 
K 

gA 

108/sec 

gf 

Log  gf 

5446.20 

Sc  i 

16211 

— 

34567 

3.5 

1.6 

0.19 

5447.39 

Sc  i 

14926 

- 

33279 

0.16 

0.072 

-1.14 

5451.34 

Sc  l 

16141 

- 

34480 

1.5 

0.66 

-0.18 

5455.21 

Sc  i 

16097 

- 

34423 

0.39 

0.18 

-0.76 

5465.20 

Sc  i 

18856 

— 

37148 

0.49 

0.22 

-0.66 

5468.40 

Sc  i 

16141 

— 

34423 

0.68 

0.30 

-0.52 

5472.19 

Sc  l 

16211 

- 

34480 

0.80 

0.36 

-0.44 

5481.99 

Sc  l 

15042 

- 

33279 

7.0 

3.1 

0.50 

5484.62 

Sc  i 

14926 

- 

33154 

4.7 

2.1 

0.33 

5514.22 

Sc  i 

14926 

— 

33056 

5.0 

2.3 

0.36 

5515.39 

Sc  l 

15673 

— 

33799 

0.17 

0.078 

-1.1  1 

5520.50 

Sc  l 

15042 

- 

33151 

6.0 

2.7 

0.44 

5526.06 

Sc  i 

15673 

- 

33764 

0.47 

0.22 

-0.66 

5541.04 

Sc  i 

15757 

- 

33799 

0.57 

0.26 

-0.58 

5546.40 

Sc  i 

15882 

— 

33906 

0.35 

0.16 

-0.80 

5550.40 

Sc  i 

18504 

_ 

36516 

0.41 

0.19 

-0.72 

5553.59 

Sc  l 

18571 

- 

36573 

0.84 

0.39 

-0.41 

5561.10 

Sc  i 

18516 

- 

36493 

0.37 

0.17 

-0.77 

5564.86 

Sc  i 

15882 

- 

33847 

0.78 

0.36 

—0.44 

5571.24 

Sc  i 

18571 

— 

36516 

0.41 

0.19 

-0.71 

5579.76 

Sc  i 

15882 

— 

33799 

0.15 

0.072 

-1.14 

5591.33 

Sc  i 

16027 

- 

33906 

1.2 

0.56 

-0.25 

5593.38 

Sc  i 

21086 

- 

38959 

1.7 

0.78 

-0.1  1 

5604.19 

Sc  i 

21033 

- 

38872 

1.0 

0.48 

-0.32 

5631.02 

Sc  i 

16010 

— 

33764 

0.24 

0.1  1 

-0.94 

5646.36 

Sc  i 

16141 

— 

33847 

0.49 

0.24 

-0.63 

5647.60 

Sc  t 

16097 

- 

33799 

0.18 

0.084 

-1.08 

5649.56 

Sc  i 

16211 

- 

33906 

0.60 

0.29 

-0.54 

5671.81 

Sc  i 

11677 

- 

29304 

4.7 

2.3 

0.35 

5686.84 

Sc  i 

1 1610 

— 

29190 

3.7 

1.8 

0.26 

5700.21 

Sc  i 

1 1558 

— 

29096 

3.1 

1.5 

0.18 

5708.61 

Sc  i 

11677 

- 

29190 

0.59 

0.29 

-0.54 

5711.75 

Sc  i 

1 1520 

- 

29023 

2.6 

1.3 

0.10 

5717.28 

Sc  i 

11610 

- 

29096 

0.68 

0.33 

-0.48 

5724.08 

Sc  i 

11558 

— 

29023 

0.51 

0.25 

-0.60 

5919.1 1 

Sc  i 

18856 

_ 

35746 

0.62 

0.33 

-0.49 

5961.49 

Sc  i 

21086 

— 

37856 

1.3 

0.69 

-0.16 

5969.19 

Sc  i 

21033 

- 

37781 

1.3 

0.68 

-0.17 

5988.42 

Sc  i 

17013 

- 

33707 

1.0 

0.54 

-0.27 

6026.18 

Sc  i 

17025 

— 

33615 

0.69 

0.38 

-0.42 

6210.68 

Sc  i 

0 

— 

16097 

0.046 

0.027 

-1.58 

6239.41 

Sc  i 

0 

— 

16023 

0.0064 

0.0037 

-2.43 

6239.78 

Sc  i 

0 

- 

16022 

0.023 

0.013 

-1.87 

6249.96 

Sc  i 

18571 

— 

34567 

1.6 

0.94 

-0.03 

6258.96 

Sc  i 

168 

— 

16141 

0.019 

0.01 1 

-1.96 

6262.25 

Sc  i 

18516 

— 

34480 

0.92 

0.54 

-0.27 

6276.31 

Sc  i 

168 

- 

16097 

0.0040 

0.0023 

-2.63 

6305.67 

Sc  i 

168 

- 

16023 

0.055 

0.033 

-1.49 

6344.83 

Sc  i 

0 

— 

15757 

0.0017 

0.0010 

-2.98 

6378.82 

Sc  i 

0 

- 

15673 

0.0039 

0.0024 

-2.62 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

6413.35 

Sc  i 

168 

- 15757 

0.0058 

0.0036 

-2.44 

6819.52 

Sc  i 

21086 

- 35746 

1.2 

0.85 

-0.07 

6829.54 

Sc  i 

21033 

- 35671 

0.70 

0.49 

-0.31 

7138.14 

Sc  i 

24866 

- 38872 

0.83 

0.63 

-0.20 

7169.13 

Sc  i 

25014 

- 38959 

0.96 

0.74 

-0.13 

7257.57 

Sc  i 

31351 

- 45126 

4.9 

3.9 

0.59 

7275.57 

Sc  i 

31275 

- 45016 

3.0 

2.4 

0.37 

7300.62 

Sc  i 

31216 

- 44910 

1.2 

0.93 

-0.03 

7524.13 

Sc  i 

25585 

- 38872 

0.87 

0.74 

-0.13 

7553.96 

Sc  i 

25725 

- 38959 

1.0 

0.86 

-0.06 

7574.44 

Sc  i 

24657 

- 37856 

0.82 

0.71 

-0.15 

7617.45 

Sc  i 

24657 

- 37781 

0.57 

0.49 

-0.31 

7665.72 

Sc  i 

20237 

- 33279 

0.21 

0.18 

-0.74 

7697.73 

Sc  i 

25585 

- 38572 

2.0 

1.8 

0.26 

7729.72 

Sc  i 

25725 

- 38658 

1.3 

1.1 

0.05 

7741.17 

Sc  i 

20237 

-•33151 

0.78 

0.70 

-0.15 

7750.37 

Sc  i 

29023 

- 41922 

0.93 

0.84 

-0.08 

7752.72 

Sc  i 

29190 

- 42085 

0.97 

0.88 

-0.06 

7771.06 

Sc  i 

29096 

- 41961 

1.1 

0.97 

-0.01 

7785.17 

Sc  i 

25014 

- 37856 

0.84 

0.77 

-0.1  1 

7794.68 

Sc  i 

29190 

- 42016 

1.4 

1.2 

0.10 

7800.44 

Sc  i 

20240 

- 33056 

0.44 

0.40 

-0.40 

7821.64 

Sc  i 

29304 

- 42085 

2.0 

1.8 

0.25 

8196.98 

Sc  i 

25585 

- 37781 

0.61 

0.61 

-0.21 

8241.13 

Sc  i 

25725 

- 37856 

0.89 

0.91 

-0.04 

8761.40 

Sc  i 

24866 

- 36277 

0.76 

0.88 

-0.06 

8794.72 

Sc  i 

29304 

- 40671 

2.1 

2.5 

0.39 

8834.45 

Sc  i 

25014 

- 36330 

1.2 

1.5 

0.16 

360 


Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2545.22 

Sc  II 

68 

- 39345 

3.4 

0.33 

-0.48 

2552.37 

Sc  ll 

178 

- 39345 

18. 

1.8 

0.25 

2555.82 

Sc  II 

0 

- 391 14 

3.2 

0.32 

-0.50 

2560.25 

Sc  ll 

68 

- 391 14 

13. 

1.3 

0.1 1 

2563.21 

Sc  ii 

0 

- 39002 

6.4 

0.63 

-0.20 

261 1.22 

Sc  u 

2608  1 

- 64366 

15. 

1.5 

0.18 

2684.23 

Sc  ii 

39345 

- 76588 

8.8 

0.96 

-0.02 

2819.54 

Sc  n 

27918 

- 63374 

13. 

1.5 

0.19 

2822.15 

Sc  ii 

28021 

- 63444 

16. 

1.9 

0.27 

2826.68 

Sc  n 

28161 

- 63528 

26. 

3.1 

0.50 

3039.93 

Sc  ii 

32350 

- 65236 

15. 

2.1 

0.31 

3045.72 

Sc  ii 

27444 

- 60267 

29. 

4.1 

0.61 

3052.93 

Sc  ii 

27602 

- 60348 

34. 

4.8 

0.68 

3065.11 

Sc  ii 

27841 

- 60457 

54. 

7.6 

0.88 

3139.75 

Sc  ii 

28161 

- 60002 

20. 

2.9 

0.46 

3251.32 

Sc  ii 

68 

- 30816 

0.85 

0.13 

-0.87 

3343.28 

Sc  ii 

27841 

- 57743 

45. 

7.6 

0.88 

3352.05 

Sc  ii 

0 

- 29824 

0.18 

0.030 

-1.53 

3353.73 

Sc  ii 

2541 

- 32350 

14. 

2.3 

0.36 

3359.68 

Sc  ii 

68 

- 29824 

1.3 

0.23 

-0.65 

3361.27 

Sc  ii 

0 

- 29742 

1.1 

0.18 

-0.74 

3361.94 

Sc  ii 

0 

- 29736 

1.1 

0.18 

-0.74 

3368.95 

Sc  ii 

68 

- 29742 

2.6 

0.44 

-0.35 

3372.15 

Sc  ii 

178 

- 29824 

4.4 

0.76 

-0.12 

3535.73 

Sc  n 

2541 

- 30816 

2.5 

0.46 

-0.33 

3558.55 

Sc  ii 

68 

- 28161 

2.9 

0.56 

-0.25 

3567.70 

Sc  ii 

0 

- 28021 

2.6 

0.50 

-0.31 

3572.53 

Sc  ii 

178 

- 28161 

5.9 

1.1 

0.05 

3576.35 

Sc  ii 

68 

- 28021 

4.3 

0.82 

-0.09 

3580.94 

Sc  ii 

0 

- 27918 

3.2 

0.62 

-0.21 

3589.64 

Sc  ii 

68 

- 27918 

1.7 

0.32 

-0.49 

3590.48 

Sc  ii 

178 

- 28021 

1.7 

0.33 

-0.48 

3613.84 

Sc  ii 

178 

- 27841 

1 1. 

2.2 

0.35 

3630.75 

Sc  ii 

68 

- 27602 

7.7 

1.5 

0.18 

3642.79 

Sc  ii 

0 

- 27444 

4.9 

0.98 

-0.01 

3645.31 

Sc  ii 

178 

- 27602 

2.6 

0.51 

-0.29 

3651.80 

Sc  ii 

68 

- 27444 

2.0 

0.39 

-0.40 

3664.25 

Sc  ii 

2541 

- 29824 

0.081 

0.016 

-1.79 

3666.54 

Sc  ii 

178 

- 27444 

0.1 1 

0.022 

-1.67 

3675.26 

Sc  ii 

2541 

- 29742 

0.039 

0.0080 

-2.10 

3678.35 

Sc  ii 

32350 

- 59528 

20. 

4.0 

0.60 

3833.07 

Sc  ii 

0 

- 26081 

0.070 

0.016 

-1.81 

3843.03 

Sc  ii 

68 

- 26081 

0.16 

0.036 

-1.45 

3923.51 

Sc  ii 

2541 

- 28021 

0.021 

0.0048 

-2.32 

3989.06 

Sc  ii 

2541 

- 27602 

0.019 

0.0045 

-2.35 

4014.49 

Sc  ii 

2541 

- 27444 

0.22 

0.052 

-1.28 

4246.83 

Sc  ii 

2541 

- 26081 

4.5 

1.2 

0.09 

4294.77 

Sc  ii 

4883 

- 28161 

0.15 

0.042 

-1.37 

4305.71 

Sc  ii 

4803 

- 28021 

0.18 

0.051 

-1.30 

4314.09 

Sc  ii 

4988 

- 28161 

2.3 

0.63 

-0.20 

Wavelength  Spectrum  Energy  Levels 
A K 


4320.74 

Sc  ii 

4883 

- 

28021 

4325.01 

Sc  ii 

4803 

— 

27918 

4354.61 

Sc  ii 

4883 

- 

27841 

4374.46 

Sc  ii 

4988 

— 

27841. 

4384.81 

Sc  ii 

4803 

— 

27602 

4400.37 

Sc  ii 

4883 

— 

27602 

4415.56 

Sc  ii 

4803 

— 

27444 

4420.66 

Sc  ii 

4988 

— 

27602 

4431.36 

Sc  ii 

4883 

— 

27444 

4670.40 

Sc  ii 

10945 

— 

32350 

4698.29 

Sc  ii 

4803 

— 

26081 

5031.02 

Sc  ii 

10945 

- 

30816 

5068.86 

Sc  ii 

16023 

- 

35746 

5239.82 

Sc  ii 

11736 

- 

30816 

5318.35 

Sc  ii 

10945 

— 

29742 

5334.23 

Sc  ii 

12074 

— 

30816 

5357.19 

Sc  ii 

12154 

- 

30816 

5526.82 

Sc  ii 

14261 

- 

32350 

5552.25 

Sc  ii 

11736 

- 

29742 

5640.98 

Sc  ii 

12101 

— 

29824 

5657.88 

Sc  ii 

12154 

— 

29824 

5658.34 

Sc  ii 

12074 

— 

29742 

5667.16 

Sc  ii 

12101 

- 

29742 

5669.04 

Sc  ii 

12101 

- 

29736 

5684.20 

Sc  ii 

12154 

— 

29742 

6245.63 

Sc  ii 

12154 

— 

28161 

6279.76 

Sc  ii 

12101 

- 

28021 

6300.70 

Sc  ii 

12154 

- 

28021 

6309.90 

Sc  ii 

12074 

- 

27918 

6320.85 

Sc  ii 

12101 

— 

27918 

6604.60 

Sc  ii 

10945 

— 

26081 

gA 

108/sec 

gf 

Log  gf 

1.7 

0.48 

-0.32 

1.2 

0.34 

-0.47 

0.088 

0.025 

-1.60 

0.99 

0.28 

-0.55 

0.062 

0.018 

-1.75 

0.52 

0.15 

-0.82 

0.40 

0.12 

-0.94 

0.013 

0.0038 

-2.42 

0.020 

0.0059 

-2.23 

0.75 

0.25 

-0.61 

0.018 

0.0059 

-2.23 

0.88 

0.33 

-0.48 

0.53 

0.21 

-0.69 

0.61 

0.25 

-0.60 

0.029 

0.012 

-1.92 

0.025 

0.01 1 

-1.98 

0.025 

0.011 

-1.97 

1.9 

0.85 

-0.07 

0.0072 

0.0033 

-2.48 

0.11 

0.053 

-1.27 

0.35 

0.17 

-0.78 

0.085 

0.041 

-1.39 

0.073 

0.035 

-1.45 

0.097 

0.047 

-1.33 

0.13 

0.065 

-1.19 

0.12 

0.070 

-1.15 

0.041 

0.025 

-1.61 

0.017 

0.0099 

-2.00 

0.024 

0.015 

-1.84 

0.015 

0.0088 

-2.06 

0.035 

0.023 

-1.64 

362 


Wavelength 

A 

Spectrum 

Energy  Levels 
K 

gA 

108/sec 

gf 

Log  gf 

1960.26 

Se  i 

0 - 50997 

10. 

0.59 

-0.23 

2039.85 

Se  i 

1989  - 50997 

13. 

0.78 

-0.1 1 

2062.79 

Se  i 

2534  - 50997 

4.8 

0.30 

-0.52 

2074.79 

Se  l 

0 - 48182 

0.56 

0.036 

-1.44 

8918.80 

Se  i 

48182  - 59391 

16. 

20. 

1.29 

Wavelength  Spectrum  Energy  Levels 
A K 


2124.1 1 

Si  i 

6299 

- 53362 

2207.97 

Si  i 

0 

- 45276 

2210.88 

Si  i 

77 

- 45294 

2216.67 

Si  i 

223 

- 45322 

2435.16 

Si  i 

6299 

- 47352 

2506.90 

Si  i 

77 

- 39955 

2514.32 

Si  i 

0 

- 39760 

2516.11 

Si  i 

223 

- 39955 

2519.21 

Si  i 

77 

- 39760 

2524.11 

Si  i 

77 

- 39683 

2528.51 

Si  i 

223 

- 39760 

2631.28 

Si  i 

15394 

- 53387 

2881.60 

Si  i 

6299 

- 40992 

2987.65 

Si  i 

6299 

- 39760 

3905.53 

Si  i 

15394 

- 40992 

gA 

108/sec 

gf 

Log  gf 

4.4 

0.30 

-0.53 

0.30 

0.022 

-1.67 

0.30 

0.022 

-1.66 

0.53 

0.039 

-1.41 

7.6 

0.67 

-0.17 

6.3 

0.60 

-0.22 

5.7 

0.54 

-0.27 

13. 

1.3 

0.11 

4.3 

0.41 

-0.39 

8.4 

0.80 

-0.10 

7.1 

0.68 

-0.17 

22. 

2.3 

0.36 

15. 

1.9 

0.27 

0.63 

0.085 

-1.07 

0.86 

0.20 

-0.71 

364 


Wavelength  Spectrum  Energy-  Levels  gA  gf 


A 


3245.80 

Sm  i 

1490 

3680.98 

Sm  i 

3125 

3690.08 

Sm  l 

2273 

3721.03 

Sm  i 

1490 

3730.74 

Sm  i 

2273 

3745.46 

Sm  i 

1490 

3748.52 

Sm  l 

293 

3756.41 

Sm  i 

812 

3803.94 

Sm  i 

0 

3806.47 

Sm  l 

4021 

3813.83 

Sm  i 

4021 

3818.36 

Sm  i 

1490 

3832.81 

Sm  i 

2273 

3834.48 

Sm  l 

4021 

3846.76 

Sm  i 

293 

3853.30 

Sm  i 

3125 

3854.56 

Sm  i 

1490 

3858.52 

Sm  i 

1490 

3858.74 

Sm  i 

2273 

3877.49 

Sm  i 

4021 

3909.95 

Sm  i 

3125 

39',<!  22 

Sm  i 

812 

3949.85 

Sm  i 

2273 

3974.66 

Sm  I 

2273 

4079.83 

Sm  i 

2273 

4135.50 

Sm  i 

1490 

4183.33 

Sm  i 

1490 

4219.31 

Sm  i 

293 

4226.18 

Sm  l 

812 

4230.73 

Sm  i 

0 

4240.45 

Sm  i 

1490 

4266.31 

Sm  I 

812 

4271.86 

Sm  I 

2273 

4282.21 

Sm  i 

3125 

4282.83 

Sm  i 

2273 

4283.50 

Sm  i 

812 

4296.74 

Sm  i 

4021 

4299.14 

Sm  i 

293 

4301.28 

Sm  i 

812 

4312.85 

Sm  i 

2273 

4319.53 

Sm  i 

1490 

4324.46 

Sm  i 

2273 

4330.02 

Sm  i 

293 

4336.14 

Sm  i 

3125 

4338.96 

Sm  i 

812 

4339.92 

Sm  i 

812 

4350.82 

Sm  i 

1490 

4357.90 

Sm  i 

3125 

4362.91 

Sm  i 

0 

4365.95 

Sm  i 

812 

K 

108/sec 

32290 

4.1 

0.64 

30284 

4.1 

0.84 

29365 

2.0 

0.41 

28356 

1.5 

0.32 

29070 

1.1 

0.23 

28181 

15. 

3.1 

26962 

1.8 

0.38 

27426 

10. 

2.2 

26281 

1.5 

033 

30284 

5.4 

1.2 

30234 

3.1 

0.67 

27671 

0.65 

0.14 

28356 

1.8 

0.40 

30093 

16. 

3.4 

26281 

1.5 

0.34 

29070 

1 I. 

2.5 

27426 

6.3 

1.4 

27399 

2.4 

0.54 

28181 

6.5 

1.5 

29803 

6.2 

1.4 

28694 

1.5 

0.35 

26281 

2.6 

0.60 

27583 

0.66 

0.15 

27426 

7.6 

1.8 

26777 

1.1 

0.27 

25664 

0.34 

0.088 

25387 

1.5 

0.39 

23986 

0.25 

0.068 

24467 

0.83 

0.22 

23630 

0.23 

0.062 

25065 

0.30 

0.080 

24245 

0.63 

0.17 

25676 

0.41 

0.1 1 

26471 

7.1 

2.0 

25616 

3.7 

1.0 

24151 

1.2 

0.34 

27288 

21. 

5.7 

23547 

0.39 

0.1 1 

24054 

0.23 

0.063 

25453 

1.8 

0.50 

24634 

2.9 

0.80 

25391 

1.8 

0.50 

23381 

1.9 

0.53 

26182 

8.3 

2.3 

23852 

0.43 

0.12 

23847 

0.18 

0.051 

24467 

0.14 

0.039 

26066 

0.22 

0.062 

22914 

1.7 

0.48 

23710 

0.21 

0.060 

Log  gf 


-0.19 

-0.08 

-0.38 

-0.50 

-0.65 

0.49 

-0.42 

0.34 

-0.49 

0.07 

-0.18 

-0.85 

-0.40 

0.53 

-0.47 

0.39 

0.15 

-0.26 

0.16 

0.15 

-0.46 

-0.22 

-0.81 

0.25 

-0.57 

-1.06 

-0.41 

-1.17 

-0.65 

-1.21 

-1.10 

-0.76 

-0.94 

0.29 

0.01 

-€.47 

0.76 

-0.96 

-1.20 

-0.30 

-0.10 

-0.30 

-0.2$ 

0.37 

-0.91 

-1.29 

-1.41 

-1.21 

-0.32 

-1.22 


365 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

4380.42 

Sm  i 

1490 

- 24312 

3.0 

0.86 

-0.07 

4386.22 

Sm  i 

2273 

- 25065 

0.82 

0.24 

-0.63 

4393.35 

Sm  i 

1490 

- 24245 

1.1 

0.33 

-0.48 

4397.34 

Sm  i 

812 

- 23547 

1.3 

0.39 

-0.41 

4401.17 

Sm  i 

3125 

- 25840 

3.6 

1.0 

0.02 

4411.58 

Sm  i 

1490 

- 24151 

1.6 

0.46 

-0.33 

4419.33 

Sm  i 

293 

- 22914 

1.8 

0.53 

-0.28 

4423.38 

Sm  i 

293 

- 22893 

0.28 

0.082 

-1.09 

4429.66 

Sm  i 

812 

- 23381 

2.1 

0.61 

-0.22 

4433.08 

Sm  i 

293 

- 22844 

0.44 

0.13 

-0.88 

4441.81 

Sm  i 

1490 

- 23997 

2.8 

0.82 

-0.09 

4442.28 

Sm  i 

812 

- 23317 

1.9 

0.56 

-0.25 

4443.27 

Sm  i 

2273 

- 24773 

0.33 

0.099 

-1.00 

4445.15 

Sm  i 

3125 

- 25616 

5.8 

1.7 

0.24 

4452.95 

Sm  i 

4021 

- 26471 

2.6 

0.78 

-0.11 

4459.29 

Sm  i 

812 

- 23231 

1.1 

0.31 

-0.50 

4463.90 

Sm  i 

2273 

- 24669 

0.19 

0.056 

-1.25 

4470.89 

Sm  i 

2273 

- 24634 

5.1 

1.5 

0.18 

4477.50 

Sm  i 

3125 

- 25453 

0.41 

0.12 

-0.91 

4480.32 

Sm  i 

0 

- 22314 

0.39 

0.12 

-0.94 

4490.02 

Sm  i 

3125 

- 25391 

0.21 

0.063 

-1.20 

4499.11 

Sm  i 

1490 

- 23710 

1.8 

0.54 

-0.26 

4503.38 

Sm  i 

293 

- 22492 

0.81 

0.25 

-0.61 

4511.33 

Sm  i 

4021 

- 26182 

1.2 

0.35 

-0.45 

4522.55 

Sm  i 

1490 

- 23595 

0.28 

0.086 

-1.07 

4527.42 

Sm  i 

812 

- 22893 

0.23 

0.070 

-1.15 

4532.44 

Sm  i 

1490 

- 23547 

0.34 

0.1 1 

-0.97 

4533.80 

Sm  i 

2273 

- 24324 

1.7 

0.53 

-0.28 

4550.03 

Sm  i 

2273 

- 24245 

0.25 

0.079 

-1.10 

4566.77 

Sm  i 

1490 

- 23381 

0.27 

0.083 

-1.08 

4569.58 

Sm  i 

2273 

- 24151 

0.21 

0.065 

-1.19 

4581.58 

Sm  i 

812 

- 22632 

1.1 

0.34 

-0.47 

4581.73 

Sm  i 

4021 

- 25840 

4.0 

1.3 

0.10 

4611.25 

Sm  i 

812 

- 22492 

0.26 

0.083 

-1.08 

4629.43 

Sm  i 

4021 

- 25616 

0.25 

0.081 

-1.09 

4645.40 

Sm  i 

293 

- 21813 

0.87 

0.28 

-0.55 

4649.49 

Sm  i 

812 

- 22314 

1.3 

0.42 

-0.38 

4663.56 

Sm  i 

2273 

- 23710 

1.5 

0.48 

-0.31 

4670.75 

Sm  i 

1490 

- 22894 

1.9 

0.62 

-0.21 

4681.55 

Sm  i 

1490 

- 22844 

1.3 

0.42 

-0.37 

4688.73 

Sm  i 

2273 

- 23595 

2.7 

0.91 

-0.04 

4716.10 

Sm  i 

3125 

- 24324 

6.7 

2.2 

0.35 

4717.07 

Sm  i 

0 

- 21194 

1.0 

0.35 

-0.46 

4718.64 

Sm  i 

3125 

- 24312 

0.27 

0.089 

-1.05 

4728.42 

Sm  i 

1490 

- 22632 

4.4 

1.5 

0.17 

4750.72 

Sm  i 

2273 

- 23317 

1.0 

0.34 

-0.46 

4760.27 

Sm  i 

812 

- 21813 

3.3 

1.1 

0.05 

4770.20 

Sm  i 

2273 

- 23231 

0.73 

0.25 

-0.60 

4783.10 

Sm  i 

293 

- 21194 

2.2 

0.77 

—0. 1 1 

4785.86 

Sm  i 

812 

- 21701 

1.6 

0.54 

-0.27 

366 


Wavelength 

Spectru  m 

Energy'  Levels 

gA 

gf 

Log  gf 

A 

K 

1 08/sec 

4789.96 

Sm  i 

3125 

— 

23997 

1.3 

0.46 

-0.34 

4841.70 

Sm  i 

4021 

- 

24669 

10. 

3.6 

0.55 

4848.32 

Sm  i 

2273 

- 

22893 

1.7 

0.61 

-0.22 

4883.77 

Sm  i 

293 

- 

20763 

0.75 

0.27 

-0.57 

4883.97 

Sm  i 

3125 

— 

23595 

5.6 

2.0 

0.31 

4904.97 

Sm  i 

812 

— 

21194 

0.69 

0.25 

-0.60 

4910.40 

Sm  i 

2273 

- 

22632 

3.8 

1.4 

0.13 

4918.99 

Sm  i 

1490 

- 

21813 

2.0 

0.73 

-0.13 

4924.04 

Sm  i 

4021 

- 

24324 

1.0 

0.37 

-0.43 

4946.32 

Sm  i 

1490 

— 

21701 

0.58 

0.21 

-0.67 

4975.98 

Sm  l 

0 

— 

20091 

0.69 

0.25 

-0.59 

5044.28 

Sm  i 

1490 

- 

21308 

2.2 

0.86 

-0.07 

5049.51 

Sm  i 

293 

- 

20091 

0J7 

0.067 

-1.18 

5060.93 

Sm  i 

1490 

- 

21243 

0.40 

0.15 

-0.81 

5088.32 

Sm  i 

812 

— 

20459 

0.26 

0.10 

-1.00 

5122.14 

Sm  i 

3125 

— 

22643 

2.9 

1.1 

0.06 

5172.74 

Sm  i 

2273 

- 

2 1 600 

1.5 

0.62 

-0.21 

5187.09 

Sm  i 

1490 

- 

20763 

0.22 

0.087 

-1.06 

5200.59 

Sm  i 

1490 

- 

20713 

1.2 

0.49 

-0.31 

5251.92 

Sm  i 

2273 

— 

21308 

1.5 

0.63 

-0.20 

5265.67 

Sm  i 

0 

— 

18986 

0.077 

0.032 

-1.49 

5271.40 

Sm  i 

812 

- 

19777 

1.5 

0.63 

-0.20 

5282.91 

Sm  l 

1490 

- 

20413 

1.1 

0.47 

-0.33 

5320.60 

Sm  i 

2273 

- 

21063 

1.0 

0.44 

-0.35 

5341.29 

Sm  i 

293 

— 

19010 

0.34 

0.15 

-0.84 

5348.08 

Sm  i 

293 

— 

18986 

0.090 

0.039 

-1.41 

5349.14 

Sm  i 

812 

- 

19501 

0.13 

0.056 

-1.25 

5368.36 

Sm  i 

4021 

- 

22643 

1.3 

0.55 

-0.26 

5403.70 

Sm  i 

1490 

- 

19990 

0.39 

0.17 

-0.77 

5405.23 

Sm  I 

293 

— 

18788 

0.39 

0.17 

-0.77 

5411.39 

Sm  i 

3125 

— 

21600 

0.38 

0.17 

-0.78 

5421.57 

Sm  i 

2273 

- 

20713 

0.22 

0.098 

-1.01 

5433.82 

Sm  l 

812 

- 

19210 

0.061 

0.027 

-1.57 

5453.00 

Sm  i 

3125 

- 

21459 

1.4 

0.62 

-0.21 

5466.72 

Sm  i 

1490 

— 

19777 

0.55 

0.24 

-0.61 

5485.42 

Sm  l 

0 

— 

18225 

0.17 

0.076 

-1.12 

5493.72 

Sm  i 

812 

- 

19010 

0.74 

0.34 

-0.47 

5498.21 

Sm  I 

293 

- 

18475 

0.22 

0.100 

-1.00 

5511.09 

Sm  I 

2273 

- 

20413 

0.14 

0.063 

-1.20 

5512.10 

Sm  i 

812 

— 

18949 

0.25 

0.11 

-0.94 

5516.09 

Sm  I 

2273 

— 

20397 

1.1 

0.50 

-0.30 

5550.40 

Sm  I 

1490 

- 

19501 

0.54 

0.25 

-0.60 

5561.37 

Sm  i 

812 

- 

18788 

0.044 

0.021 

-1.69 

5573.42 

Sm  I 

3125 

- 

21063 

0.25 

0.12 

-0.93 

5574.89 

Sm  i 

293 

— 

18225 

0.076 

0.035 

-1.45 

5588.20 

Sm  i 

2273 

— 

20163 

0.16 

0.077 

-1.12 

5621.79 

Sm  I 

293 

— 

18076 

0.13 

0.061 

-1.22 

5626.01 

Sm  i 

0 

— 

17770 

0.17 

0.081 

-1.09 

5659.86 

Sm  i 

812 

— 

18475 

0.41 

0.20 

-0.70 

5686.98 

Sm  i 

4021 

- 

21600 

0.100 

0.048 

-1.31 

367 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

A 

K 

108/sec 

5706.20 

Sm  I 

1490 

— 

19010 

0.29 

0.14 

5711.45 

Sm  i 

2273 

- 

19777 

0.060 

0.029 

5720.19 

Sm  i 

293 

— 

17770 

0.069 

0.034 

5732.95 

Sm  i 

4021 

- 

21459 

0.34 

0.17 

5741.19 

Sm  i 

812 

— 

18225 

0.027 

0.013 

5779.24 

Sm  i 

1490 

— 

18788 

0.14 

0.069 

5788.38 

Sm  i 

3125 

- 

20397 

0.29 

0.15 

5802.84 

Sm  i 

2273 

- 

19501 

0.25 

0.13 

5860.78 

Sm  i 

3125 

- 

20183 

0.17 

0.089 

5867.79 

Sm  i 

3125 

— 

20163 

0.31 

0.16 

5868.61 

Sm  i 

4021 

— 

21056 

0.27 

0.14 

5871.06 

Sm  i 

3125 

— 

20153 

0.17 

0.089 

5874.24 

Sm  i 

812 

- 

17831 

0.13 

0.065 

5875.92 

Sm  i 

1490 

— 

18503 

0.039 

0.020 

5902.60 

Sm  i 

2273 

— 

19210 

0.11 

0.055 

5906.05 

Sm  i 

1490 

— 

18417 

0.053 

0.028 

5916.36 

Sm  i 

293 

— 

17190 

0.030 

0.016 

5979.38 

Sm  i 

1490 

- 

18210 

0.071 

0.038 

5995.09 

Sm  I 

2273 

— 

18949 

0.100 

0.054 

6004. 1 8 

Sm  i 

812 

— 

17462 

0.050 

0.027 

6027.16 

Sm  i 

3125 

— 

19712 

0.11 

0.059 

6045.00 

Sm  i 

2273 

- 

18811 

0.17 

0.093 

6070.06 

Sm  i 

1490 

- 

17959 

0.13 

0.074 

6084.12 

Sm  i 

812 

- 

17244 

0.095 

0.053 

6099.90 

Sm  i 

293 

— 

16682 

0.026 

0.014 

6159.56 

Sm  i 

2273 

— 

18503 

0.14 

0.077 

6174.45 

Sm  i 

812 

- 

17003 

0.037 

0.021 

6194.39 

Sm  i 

3125 

- 

19265 

0.070 

0.041 

6226.70 

Sm  i 

2273 

- 

18329 

0.054 

0.032 

6367.41 

Sm  i 

1490 

— 

17190 

0.033 

0.020 

6371.01 

Sm  i 

4021 

— 

19712 

0.026 

0.016 

6509.44 

Sm  i 

293 

- 

15651 

0.036 

0.023 

6528.02 

Sm  i 

2273 

- 

17587 

0.047 

0.030 

6532.25 

Sm  I 

812 

- 

16116 

0.028 

0.018 

6551.80 

Sm  i 

1490 

— 

16748 

0.026 

0.017 

6588.91 

Sm  i 

3125 

— 

18298 

0.091 

0.059 

6671.51 

Sm  i 

4021 

- 

19006 

0.20 

0.13 

6703.61 

Sm  i 

17655 

- 

32568 

2.6 

1.8 

6724.73 

Sm  i 

16859 

- 

31726 

4.1 

2.8 

6725.88 

Sm  i 

0 

— 

14864 

0.019 

0.013 

6759.25 

Sm  i 

4021 

— 

18811 

0.068 

0.046 

6802.96 

Sm  i 

812 

- 

15507 

0.026 

0.018 

6808.31 

Sm  i 

15507 

- 

30191 

2.0 

1.4 

6820.91 

Sm  i 

14380 

— 

29037 

0.98 

0.68 

6830.54 

Sm  i 

14916 

— 

29552 

1.4 

0.99 

6841.75 

Sm  i 

15579 

— 

30191 

2.0 

1.4 

6858.12 

Sm  I 

16345 

— 

30922 

1.2 

0.83 

6860.93 

Sm  i 

293 

- 

14864 

0.1 1 

0.078 

6879.50 

Sm  I 

17194 

— 

31726 

2.1 

1.5 

7088.30 

Sm  i 

812 

- 

14916 

0.027 

0.021 

Log  gf 


-0.85 

-1.53 

-1.47 

-0.78 

-1.87 

-1.16 

-0.84 

-0.89 

-1.05 

-0.80 

-0.86 

-1.05 

-1.18 

-1.70 

-1.26 

-1.56 

-1.80 

-1.42 

-1.27 

-1.57 

-1.23 

-1.03 

-1.13 

-1.28 

-1.84 

-1.11 

-1.67 

-1.39 

-1.50 

-1.70 

-1.80 

-1.64 

-1.52 

-1.75 

-1.78 

-1.23 

-0.88 

0.24 

0.45 

-1.89 

-1.33 

-1.74 

0.15 

-0.17 

-0.00 

0.16 

-0.08 

-1.11 

0.17 

-1.68 


368 


Wavelength  Spectrum  Energy  Levels 
A K 


7091.16 

Sm  i 

4021 

- 

181  19 

7095.50 

Sm  i 

1490 

- 

15579 

7096.33 

Sm  i 

293 

- 

14380 

7104.54 

Sm  t 

2273 

- 

16345 

7106.23 

Sm  l 

3125 

— 

17194 

7131.80 

Sm  i 

1490 

— 

15507 

7172.67 

Sm  i 

2273 

- 

16211 

7213.82 

Sm  i 

2273 

— 

16132 

7220.07 

Sm  i 

16345 

- 

30191 

7279.25 

Sm  i 

3125 

— 

16859 

7282.21 

Sm  i 

17194 

— 

30922 

7332.65 

Sm  l 

4021 

— 

17655 

7347.30 

Sm  i 

18119 

- 

31726 

7794.50 

Sm  l 

16211 

- 

29037 

7801.54 

Sm  i 

19753 

— 

32568 

7859.53 

Sm  l 

19006 

— 

31726 

7895.96 

Sm  t 

16891 

- 

29552 

7931.92 

Sm  i 

17587 

- 

30191 

1 08/sec 

gf 

Log  gf 

0.058 

0.044 

-1.36 

0.047 

0.036 

-1.45 

0.013 

0.0099 

-2.01 

0.066 

0.050 

-1.30 

0.055 

0.041 

-1.38 

0.018 

0.014 

-1.85 

0.020 

0.016 

-1.81 

0.043 

0.033 

-1.48 

1.4 

1.1 

0.05 

0.033 

0.026 

-1.58 

1.1 

0.85 

-0.07 

0.043 

0.035 

-1.46 

4.5 

3.6 

0.56 

0.89 

0.81 

-0.09 

2.4 

2.2 

0.34 

1.2 

1.1 

0.05 

1.6 

1.5 

0.18 

1.1 

1.0 

0.02 

369 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3065.78 

Sm  ii 

327 

- 32935 

0.16 

0.023 

-1.64 

3096.68 

Sm  ii 

1489 

- 33773 

0.21 

0.030 

-1.52 

3106.52 

Sm  ii 

2238 

- 34419 

0.72 

0.10 

-0.98 

3115.05 

Sm  ii 

2238 

- 34331 

0.17 

0.024 

-1.62 

3147.19 

Sm  ii 

2689 

- 34454 

0.52 

0.077 

-1.11 

3152.10 

Sm  ii 

3053 

- 34768 

0.71 

0.11 

-0.98 

3162.15 

Sm  ii 

2238 

- 33853 

0.26 

0.038 

-1.42 

3169.88 

Sm  ii 

2238 

- 33776 

1.1 

0.16 

-0.79 

3170.21 

Sm  ii 

2238 

-33773 

0.25 

0.038 

-1.42 

3178.12 

Sm  ii 

1489 

- 32945 

0.43 

0.065 

-1.19 

3187.01 

Sm  ii 

1489 

- 32858 

0.72 

0.11 

-0.96 

3187.22 

Sm  ii 

3053 

- 34419 

1.6 

0.24 

-0.62 

3187.79 

Sm  ii 

2238 

- 33599 

1.0 

0.16 

-0.80 

3188.72 

Sm  ii 

2689 

- 34040 

0.27 

0.042 

-1.38 

3196.18 

Sm  ii 

3053 

- 34331 

1.3 

0.19 

-0.71 

3204.90 

Sm  ii 

2689 

- 33882 

0.45 

0.069 

-1.16 

3207.18 

Sm  ii 

0 

- 31171 

0.52 

0.081 

-1.09 

3214.12 

Sm  ii 

2003 

- 33107 

0.36 

0.056 

-1.25 

3215.26 

Sm  ii 

3053 

- 34145 

0.89 

0.14 

-0.86 

3216.85 

Sm  ii 

838 

- 31916 

0.95 

0.15 

-0.83 

3228.78 

Sm  ii 

4386 

- 3534$ 

1.3 

0.20 

-0.71 

3230.56 

Sm  ii 

1489 

- 32435 

1.5 

0.24 

-0.63 

3231.53 

Sm  ii 

838 

- 31775 

0.62 

0.098 

-1.01 

3231.95 

Sm  ii 

2003 

- 32935 

0.35 

0.054 

-1.27 

3237.89 

Sm  ii 

3499 

- 34375 

0.52 

0.082 

-1.09 

3239.66 

Sm  ii 

3910 

- 34768 

2.9 

0.46 

-0.34 

3241.16 

Sm  ii 

327 

- 31171 

0.77 

0.12 

-0.91 

3241.59 

Sm  ii 

1518 

- 32359 

0.37 

0.058 

-1.24 

3250.37 

Sm  ii 

0 

- 30757 

0.94 

0. 1 5 

-0.83 

3253.94 

Sm  ii 

3053 

- 33776 

0.81 

0.13 

-0.89 

3254.38 

Sm  ii 

327 

- 31045 

1.2 

0.19 

-0.72 

3255.63 

Sm  ii 

2238 

- 32945 

0.26 

0.042 

-1.38 

3258.25 

Sm  ii 

2003 

- 32686 

0.19 

0.030 

-1.52 

3262.28 

Sm  ii 

2689 

- 33333 

0.98 

0.16 

-0.81 

3264.94 

Sm  ii 

2238 

- 32858 

1.0 

0.16 

-0.78 

3272.81 

Sm  ii 

3052 

- 33599 

1.3 

0.20 

-0.69 

3273.32 

Sm  ii 

3499 

- 34040 

0.28 

0.045 

-1.35 

3275.87 

Sm  ii 

1489 

- 32007 

0.16 

0.025 

-1.60 

3276.75 

Sm  ii 

3910 

- 34419 

1.6 

0.26 

-0.59 

3285.66 

Sm  ii 

1489 

- 31916 

0.33 

0.053 

-1.27 

3286.23 

Sm  ii 

3910 

- 34331 

1.6 

0.25 

-0.60 

3286.54 

Sm  ii 

2689 

- 33107 

0.22 

0.035 

-1.46 

3293.37 

Sm  ii 

2003 

- 32359 

0.50 

0.08 1 

-1.09 

3295.81 

Sm  ii 

838 

- 31171 

0.64 

0.10 

-0.98 

3300.98 

Sm  ii 

1489 

- 31775 

0.30 

0.049 

-1.31 

3301.68 

Sm  ii 

3910 

- 34189 

1.2 

0.19 

-0.72 

3304.52 

Sm  ii 

0 

- 30253 

0.39 

0.064 

-1.20 

3305.18 

Sm  ii 

2689 

- 32935 

0.83 

0.14 

— 0.87 

3306.39 

Sm  ii 

3910 

- 34145 

5.8 

0.95 

— 0.02 

3309.52 

Sm  ii 

838 

- 31045 

0.49 

0.080 

— 1.10 

370 


Wavelength  Spectrum  Energy  Levels  gA  gf 


A 


3310.66 

Sm  n 

2238 

3312.42 

Sm  it 

1489 

3320.16 

Sm  it 

1489 

3321.18 

Sm  ll 

3053 

3329.62 

Sm  u 

3910 

3332.70 

Sm  ii 

2689 

3333.64 

Sm  ii 

4386 

3336.12 

Sm  ii 

2238 

3340.58 

Sm  ii 

327 

3341.43 

Sm  ii 

838 

3344.35 

Sm  il 

3053 

3346.35 

Sm  ll 

5318 

3347.30 

Sm  ii 

3910 

3354.18 

Sm  ii 

3053 

3367.27 

Sm  ii 

3910 

3368.57 

Sm  ii 

2238 

3369.46 

Sm  ii 

2689 

3370.59 

Sm  n 

327 

3371.21 

Sm  ii 

4386 

3376.48 

Sm  ll 

3499 

3377.81 

Sm  ii 

2003 

3382.40 

Sm  u 

1489 

3384.66 

Sm  ii 

3053 

3385.39 

Sm  ii 

2238 

3389.32 

Sm  ii 

4386 

3391.1 1 

Sm  ii 

1489 

3396.19 

Sm  ii 

3499 

3402.46 

Sm  ii 

3053 

3413.90 

Sm  ii 

2238 

3418.51 

Sm  ii 

3910 

3429.75 

Sm  n 

838 

3435.27 

Sm  ii 

5318 

3437.10 

Sm  ii 

2689 

3438.06 

Sm  ii 

3053 

3440.50 

Sm  ll 

5318 

3449.56 

Sm  ii 

2689 

3452.78 

Sm  ll 

3053 

3454.97 

Sm  ii 

3499 

3462.69 

Sm  ii 

5318 

3464.43 

Sm  ii 

1489 

3467.87 

Sm  ii 

5318 

3473.96 

Sm  ii 

3053 

3479.53 

Sm  ii 

2238 

3492.62 

Sm  ii 

1489 

3500.54 

Sm  ll 

4386 

3506.85 

Sm  ii 

3499 

3511.23 

Sm  ii 

838 

3512.93 

Sm  ii 

5318 

3525.51 

Sm  ii 

2689 

3530.60 

Sm  ii 

1489 

K 

1 l)8/sec 

32435 

1.8 

0.30 

31670 

1.0 

0.17 

31600 

0.73 

0.12 

33154 

3.2 

0.52 

33935 

0.28 

0.046 

32686 

0.19 

0.032 

34375 

0.63 

0.10 

32204 

0.34 

0.057 

30253 

0.98 

0.16 

30757 

0.1 1 

0.019 

32945 

0.60 

0.10 

35192 

0.40 

0.066 

33776 

0.53 

0.089 

32858 

1.00 

0.17 

33599 

0.44 

0.074 

31916 

0.63 

0.1  1 

32359 

0.72 

0.12 

29986 

0.18 

0.03  1 

34040 

1.2 

0.20 

33107 

0.38 

0.065 

31600 

0.12 

0.021 

31045 

1.8 

0.30 

32589 

1.2 

0.20 

31768 

0.11 

0.019 

33882 

1.3 

0.23 

30969 

0.21 

0.036 

32935 

1.0 

0.18 

32435 

1.3 

0.23 

31522 

0.14 

0.025 

33154 

1.2 

0.20 

29986 

0.11 

0.019 

34419 

0.23 

0.041 

31775 

0.27 

0.047 

32131 

0.34 

0.061 

34375 

0.92 

0.16 

31670 

0.13 

0.023 

32007 

0.17 

0.030 

32435 

0.19 

0.034 

34189 

0.31 

0.055 

30346 

0.089 

0.016 

34145 

0.61 

0.1 1 

31830 

0.25 

0.045 

30969 

0.20 

0.036 

30113 

0.099 

0.018 

32945 

0.44 

0.081 

32007 

0.24 

0.044 

29310 

0.32 

0.058 

■ 33776 

0.56 

0.10 

31045 

0.13 

0.024 

29805 

0.34 

0.063 

Log  gf 


-0.53 

-0.77 

-0.92 

-0.28 

-1.34 

-1.49 

-0.98 

-1.25 

-0.78 

-1.72 

-LOO 

-1.18 

-1.05 

-0.77 

-1.13 

-0.97 

-0.91 

-1.50 

-0.71 

-1.19 

-1.67 

-0.52 

-0.70 

-1.73 

-0.64 

-1.44 

-0.75 

-0.64 

-1.60 

-0.69 

-1.73 

-1.38 

-1.33 

-1.22 

-0.79 

-1.64 

-1.53 

-1.47 

-1.26 

-1.79 

-0.96 

-1.34 

-1.45 

-1.74 

-1.09 

-1.35 

-1.23 

-0.99 

-1.62 

-1.20 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3535.65 

Sm  ii 

3499 

- 31775 

0.50 

0.094 

-1.03 

3542.46 

Sm  ii 

3910 

- 32131 

0.18 

0.033 

-1.48 

3552.30 

Sm  ii 

0 

- 28143 

0.082 

0.016 

-1.81 

3554.15 

Sm  ii 

2689 

- 30817 

0.35 

0.066 

-1.18 

3556.74 

Sm  ii 

2238 

- 30346 

0.21 

0.041 

-1.39 

3557.38 

Sm  ii 

327 

- 28429 

0.12 

0.024 

-1.63 

3568.27 

Sm  ii 

3910 

- 31926 

8.4 

1.6 

0.20 

3577.79 

Sm  ii 

0 

- 27942 

0.17 

0.033 

-1.48 

3583.39 

Sm  ii 

1489 

- 29388 

0.31 

0.059 

-1.23 

3584.26 

Sm  ii 

838 

- 28730 

0.14 

0.026 

-1.58 

3591.74 

Sm  II 

838 

- 28672 

0.067 

0.013 

-1.88 

3592.60 

Sm  ii 

3053 

- 30880 

6.3 

1.2 

0.09 

3593.73 

Sm  ii 

4386 

- 32204 

0.18 

0.035 

-1.45 

3601.69 

Sm  ii 

1489 

- 29246 

0.32 

0.062 

-1.21 

3604.28 

Sm  ii 

3910 

- 31646 

3.1 

0.61 

-0.21 

3609.49 

Sm  ii 

2238 

- 29935 

3.9 

0.76 

-0.12 

3615.24 

Sm  ii 

2003 

- 29656 

0.14 

0.028 

-1.56 

3620.10 

Sm  ii 

327 

- 27942 

0.1 1 

0.022 

-1.66 

3620.58 

Sm  ii 

3910 

- 31522 

0.43 

0.085 

-1.07 

3621.23 

Sm  ii 

838 

- 28445 

1.3 

0.25 

-0.60 

3622.50 

Sm  ii 

327 

- 27924 

0.1 1 

0.022 

-1.66 

3623.32 

Sm  ii 

838 

- 28429 

0.18 

0.036 

-1.45 

3627.01 

Sm  ii 

2238 

- 29801 

0.94 

0.18 

-0.73 

3627.97 

Sm  ii 

838 

- 28394 

0.13 

0.025 

-1.60 

3634.29 

Sm  ii 

1489 

- 28997 

3.0 

0.59 

-0.23 

3634.93 

Sm  ii 

327 

- 27830 

0.15 

0.030 

-1.52 

3642.76 

Sm  ii 

4386 

- 31830 

0.33 

0.066 

-1.18 

3645.29 

Sm  ii 

1489 

- 28914 

0.31 

0.063 

-1.20 

3645.39 

Sm  ii 

2689 

- 30113 

0.37 

0.073 

-1.14 

3645.90 

Sm  II 

1518 

- 28939 

0.15 

0.029 

-1.53 

3649.53 

Sm  ii 

3053 

- 30446 

0.89 

0.18 

-0.75 

3650.19 

Sm  ii 

2003 

- 29391 

0.34 

0.067 

-1.17 

3651.00 

Sm  ii 

4386 

- 31768 

0.33 

0.066 

-1.18 

3654.86 

Sm  ii 

2238 

- 29591 

0.14 

0.028 

-1.55 

3659.62 

Sm  ii 

3499 

- 30817 

0.25 

0.05  1 

-1.30 

3661.36 

Sm  ii 

327 

- 27631 

1.3 

0.27 

-0.58 

3662.27 

Sm  ii 

2689 

- 29986 

0.20 

0.040 

-1.40 

3662.90 

Sm  ii 

3053 

- 30346 

0.22 

0.044 

-1.35 

3667.93 

Sm  ii 

2238 

- 29494 

0.35 

0.070 

-1.15 

3670.84 

Sm  ii 

838 

- 28073 

1.5 

0.30 

-0.52 

3674.07 

Sm  ii 

0 

- 27210 

0.091 

0.019 

-1.73 

3688.42 

Sm  ii 

838 

- 27942 

0.18 

0.036 

-1.44 

3690.93 

Sm  II 

838 

- 27924 

0.056 

0.01  1 

-1.94 

3692.22 

Sm  ii 

2238 

- 29314 

0.26 

0.053 

-1.27 

3693.99 

Sm  ii 

0 

- 27063 

0.54 

0.1  1 

-0.96 

3700.60 

Sm  ii 

3499 

- 30514 

0.37 

0.075 

-1.12 

3701.56 

Sm  ii 

2238 

- 29246 

0.093 

0.019 

-1.72 

3706.75 

Sm  ii 

3910 

- 30880 

0.67 

0.14 

-0.86 

3707.17 

Sm  ii 

2689 

- 29656 

0.1  1 

0.022 

-1.66 

3708.41 

Sm  ii 

327 

- 27285 

0.24 

0.050 

-1.30 

372 


Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

1 08/sec 

3708.65 

Sm  it 

1489 

— 

28445 

0.65 

0.13 

-0.87 

3710.87 

Sm  ii 

1489 

- 

28429 

0.1  1 

0.023 

-1.64 

3711.54 

Sm  ii 

2003 

- 

28939 

0.39 

0.080 

-1.10 

3712.76 

Sm  ii 

2003 

- 

28930 

0.28 

0.058 

-1.24 

3718.88 

Sm  ii 

3053 

— 

29935 

1.00 

0.21 

-0.68 

3724.90 

Sm  ii 

327 

— 

27165 

0.21 

0.044 

-1.36 

3726.80 

Sm  ii 

1489 

- 

28314 

0.13 

0.026 

-1.58 

3727.38 

Sm  ii 

2689 

- 

29510 

0.05 1 

0.01  1 

-1.98 

3728.47 

Sm  ii 

5318 

- 

32131 

3.2 

0.66 

-0.18 

3731.26 

Sm  n 

838 

— 

2763  1 

1.2 

0.25 

-0.60 

3735.98 

Sm  ii 

2238 

— 

28997 

1.3 

0.28 

-0.56 

3737.48 

Sm  ll 

3053 

- 

29801 

0.33 

0.069 

-1.16 

3743.87 

Sm  n 

2689 

- 

29391 

1.1 

0.23 

-0.63 

3747.62 

Sm  n 

2238 

- 

28914 

0.39 

0.082 

-1.09 

3751.57 

Sm  n 

327 

— 

26974 

0.075 

0.016 

-1.80 

3754.86 

Sm  ii 

1518 

— 

28143 

0.10 

0.022 

-1.66 

3755.28 

Sm  fi 

2689 

- 

29310 

0.72 

0.15 

-0.81 

3758.45 

Sm  ii 

0 

- 

26599 

0.19 

0.040 

-1.39 

3760.04 

Sm  n 

3053 

- 

29641 

0.34 

0.073 

-1.14 

3760.69 

Sm  n 

1489 

— 

28072 

1.2 

0.25 

-0.60 

3762.59 

Sm  ii 

2003 

— 

28513 

0.48 

0.10 

-0.99 

3764.37 

Sm  ii 

2689 

- 

29246 

1.0 

0.21 

-0.67 

3767.36 

Sm  ii 

3910 

- 

30446 

0.60 

0.13 

-0.89 

3770.73 

Sm  n 

5318 

- 

31830 

0.25 

0.053 

-1.28 

3774.29 

Sm  ii 

2238 

— 

28726 

0.23 

0.048 

-1.32 

3774.68 

Sm  ii 

0 

— 

26485 

0.077 

0.016 

-1.79 

3779.56 

Sm  n 

5318 

- 

31768 

0.24 

0.052 

-1.28 

3780.93 

Sm  n 

3053 

- 

29494 

0.41 

0.088 

-1.06 

3782.42 

Sm  ii 

4386 

- 

30817 

0.13 

0.028 

-1.55 

3783.06 

Sm  ii 

2003 

— 

28429 

0.066 

0.014 

-1.85 

3783.36 

Sm  ii 

1518 

— 

27942 

0.083 

0.018 

-1.75 

3787.20 

Sm  n 

327 

- 

26724 

0.14 

0.030 

-1.52 

3788.12 

Sm  n 

2003 

— 

28394 

1.0 

0.22 

-0.65 

3792.02 

Sm  ii 

327 

- 

26690 

0.12 

0.025 

-1.60 

3793.97 

Sm  ii 

838 

— 

27188 

0.80 

0.17 

-0.76 

3797.28 

Sm  u 

838 

— 

27165 

0.21 

0.046 

-1.34 

3799.54 

Sm  ii 

1518 

- 

27830 

0.31 

0.066 

-1.18 

3800.37 

Sm  ii 

3499 

- 

29805 

0.28 

0.061 

-1.22 

3800.89 

Sm  ii 

2238 

- 

28540 

0.59 

0.13 

-0.89 

3805.63 

Sm  ii 

838 

— 

27108 

0.16 

0.034 

-1.47 

3806.77 

Sm  ii 

3053 

— 

29314 

0.12 

0.027 

-1.57 

3807.92 

Sm  ii 

0 

- 

26254 

0.072 

0.016 

-1.80 

3808.46 

Sm  ii 

2689 

- 

28939 

0.35 

0.077 

-1.12 

3809.75 

Sm  ii 

2689 

- 

28930 

0.26 

0.057 

-1.24 

3809.88 

Sm  ii 

838 

— 

27078 

0.16 

0.034 

-1.47 

3812.07 

Sm  ii 

838 

— 

27063 

0.25 

0.054 

-1.27 

3814.63 

Sm  ii 

2238 

— 

28445 

0.31 

0.067 

-1.17 

3824.18 

Sm  ii 

1489 

— 

27631 

0.31 

0.067 

-1.17 

3826.20 

Sm  ii 

4386 

— 

30514 

2.1 

0.45 

-0.34 

3830.29 

Sm  ii 

838 

- 

26938 

0.25 

0.055 

-1.26 

Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3831.50 

Sm  ii 

3499 

- 29591 

1.1 

0.25 

-0.60 

3833.83 

Sm  ii 

2238 

- 28314 

0.37 

0.082 

-1.09 

3835.72 

Sm  ii 

1489 

- 27553 

0.21 

0.046 

-1.33 

3838.94 

Sm  ii 

2689 

- 28730 

0.40 

0.088 

-1.06 

3840.45 

Sm  ii 

327 

- 26358 

0.16 

0.036 

-1.45 

3842.36 

Sm  ii 

2238 

- 28256 

0.18 

0.041 

-1.39 

3843.50 

Sm  ii 

3499 

- 29510 

1.6 

0.35 

-0.46 

3843.77 

Sm  ii 

2003 

- 28012 

0.17 

0.038 

-1.42 

3844.50 

Sm  ii 

1489 

- 27493 

0.059 

0.013 

-1.88 

3847.51 

Sm  ii 

2689 

- 28672 

0.41 

0.092 

-1.04 

3851.88 

Sm  ii 

2238 

- 28192 

0.29 

0.064 

-1.19 

3855.90 

Sm  ii 

327 

- 26254 

0.31 

0.070 

-1.15 

3857.91 

Sm  ii 

2238 

- 28151 

0.32 

0.072 

-1.14 

3862.05 

Sm  ii 

838 

- 26724 

0.30 

0.067 

-1.17 

3862.23 

Sm  ii 

2689 

- 28573 

0.26 

0.059 

-1.23 

3865.24 

Sm  ii 

327 

- 26191 

0.12 

0.028 

-1.56 

3865.69 

Sm  ii 

3053 

- 28914 

0.067 

0.015 

-1.83 

3871.78 

Sm  ii 

1489 

- 27310 

0.42 

0.095 

-1.02 

3873.22 

Sm  ii 

3499 

- 29310 

0.12 

0.028 

-1.55 

3875.54 

Sm  ii 

1489 

- 27285 

0.30 

0.067 

-1.18 

3880.77 

Sm  ii 

838 

- 26599 

0.35 

0.079 

-1.10 

3881.38 

Sm  ii 

2689 

- 28445 

0.33 

0.075 

-1.12 

3883.80 

Sm  ii 

2689 

- 28429 

0.019 

0.0044 

-2.36 

3885.29 

Sm  ii 

3910 

- 29641 

3.8 

0.87 

-0.06 

3885.91 

Sm  ii 

4386 

- 30113 

0.28 

0.064 

-1.19 

3889.16 

Sm  ii 

2689 

- 28394 

0.48 

0.1 1 

-0.96 

3890.08 

Sm  ii 

1489 

- 27188 

0.32 

0.072 

-1.14 

3891.21 

Sm  ii 

1518 

- 27210 

0.17 

0.038 

-1.42 

3894.05 

Sm  ii 

3053 

- 28726 

0.32 

0.072 

-1.14 

3896.98 

Sm  ii 

327 

- 25980 

0.59 

0.13 

-0.87 

3897.26 

Sm  ii 

5318 

- 30969 

0.070 

0.016 

-1.80 

3900.89 

Sm  ii 

2003 

- 27631 

0.16 

0.036 

-1.45 

3902.32 

Sm  ii 

1489 

- 27108 

0.034 

0.0077 

-2.1 1 

3906.81 

Sm  ii 

1489 

- 27078 

0.027 

0.0061 

-2.2  1 

3910.09 

Sm  ii 

2689 

- 28256 

0.056 

0.013 

-1.89 

3910.92 

Sm  ii 

5318 

- 30880 

0.068 

0.016 

-1.8P 

3912.98 

Sm  ii 

4386 

- 29935 

0.12 

0.028 

-1.56 

3917.44 

Sm  ii 

838 

- 26358 

0.23 

0.053 

-1.28 

3918.62 

Sm  ii 

1489 

- 27001 

0.085 

0.020 

-1.71 

3922.05 

Sm  ii 

2003 

- 27493 

0.098 

0.023 

-1.65 

3922.40 

Sm  ii 

3053 

- 28540 

1.7 

0.40 

-0.40 

3922.70 

Sm  ii 

1489 

- 26974 

0.039 

0.0090 

-2.04 

3928.28 

Sm  ii 

1489 

- 26938 

0.84 

0.19 

-0.71 

3931.16 

Sm  ii 

3499 

- 28930 

0.028 

0.0066 

-2.18 

3932.97 

Sm  ii 

4386 

- 29805 

0.087 

0.020 

-1.69 

3933.58 

Sm  ii 

4386 

- 29801 

0.29 

0.067 

-1.17 

3935.18 

Sm  ii 

3910 

- 29314 

0.044 

0.010 

-1.99 

3935.76 

Sm  ii 

2238 

- 27638 

0.25 

0.059 

-1.23 

3938.43 

Sm  ii 

2689 

- 28073 

0.018 

0.0042 

-2.38 

3939.64 

Sm  ii 

838 

- 26214 

0.018 

0.0043 

-2.37 

374 


Wavelength  Spectrum 

Energy  Levels 

&A 

Log  gf 

A 

K 

108/sec 

3941.87 

Sm  it 

0 

- 25361 

0.35 

0.082 

-1.08 

3943.24 

Sm  ll 

838 

- 26191 

0.22 

0.05 1 

-1.29 

3946.51 

Sm  ll 

1489 

- 26821 

0.21 

0.050 

-1.30 

3947.84 

Sm  ll 

2689 

- 28012 

0.18 

0.041 

-1.39 

3948.1  1 

Sm  ii 

838 

- 26160 

0.26 

0.061 

-1.21 

3954.20 

Sm  ii 

1489 

- 26772 

0.050 

0.012 

-1.93 

3958.72 

Sm  ll 

2689 

- 27942 

0.069 

0.016 

-1.79 

3962.24 

Sm  u 

3499 

- 28730 

0.065 

0.015 

-1.82 

3966.04 

Sm  ii 

2003 

- 27210 

0.30 

0.070 

-1.16 

3966.34 

Sm  ii 

4386 

- 29591 

0.083 

0.020 

-1.71 

3967.68 

Sm  ii 

5318 

- 30514 

0.57 

0.14 

-0.87 

3970.53 

Sm  n 

0 

- 25178 

0.20 

0.047 

-1.33 

3971.40 

Sm  ii 

3499 

- 28672 

1.1 

0.25 

-0.60 

3975.22 

Sm  ii 

2 2 5 S 

- 27387 

0.082 

0.019 

-1.71 

3976.27 

Sm  n 

838 

- 25980 

0.32 

0.077 

-1.11 

3976.43 

Sm  ii 

2689 

- 27830 

0.59 

0.14 

-0.85 

3979.20 

Sm  n 

4386 

- 29510 

0.88 

0.21 

-0.68 

3983.14 

Sm  ii 

3053 

- 28151 

0.46 

0.1 1 

-0.96 

3986.00 

Sm  ii 

1518 

- 26599 

0.060 

0.014 

-1.85 

3986.68 

Sm  ii 

1489 

- 26566 

0.30 

0.070 

-1.15 

3987.43 

Sm  n 

2238 

- 27310 

0.18 

0.043 

-1.36 

3990.00 

Sm  ii 

0 

- 25056 

0.39 

0.092 

-1.04 

3993.31 

Sm  ii 

327 

- 25361 

0.21 

0.050 

-1.30 

4003.46 

Sm  ii 

2003 

- 26974 

0.13 

0.030 

-1.52 

4004.26 

Sm  ii 

1518 

- 26485 

0.020 

0.0049 

-2.31 

4006.60 

Sm  n 

838 

- 25790 

0.062 

0.015 

-1.83 

4006.82 

Sm  ii 

2238 

- 27188 

0.042 

0.010 

-1.99 

4007.48 

Sm  n 

3499 

- 28445 

0.32 

0.078 

-1.11 

4008.10 

Sm  ii 

2689 

- 27631 

0.080 

0.019 

-1.71 

401 1.73 

Sm  n 

0 

- 24920 

0.022 

0.0054 

-2.27 

4015.77 

Sm  n 

3499 

- 28394 

0.040 

0.0096 

-2.02 

4019.84 

Sm  ii 

2238 

- 27108 

0.056 

0.013 

-1.87 

4019.98 

Sm  ii 

1489 

- 26358 

0.11 

0.026 

-1.59 

4022.73 

Sm  ii 

327 

- 25178 

0.024 

0.0059 

-2.23 

4023.23 

Sm  ii 

327 

- 25175 

0.24 

0.059 

-1.23 

4035.1 1 

Sm  ii 

2689 

- 27464 

0.39 

0.094 

-1.03 

4037.10 

Sm  ll 

2238 

- 27001 

0.081 

0.020 

-1.70 

4038.10 

Sm  II 

3499 

- 28256 

0.096 

0.024 

-1.63 

4041.68 

Sm  n 

1518 

- 26254 

0.22 

0.054 

-1.27 

4042.72 

Sm  ii 

327 

- 25056 

0.20 

0.048 

-1.32 

4042.90 

Sm  ll 

838 

- 25566 

0.27 

0.066 

-1.18 

4045.05 

Sm  ii 

838 

- 25553 

0.17 

0.042 

-1.38 

4046.16 

Sm  ii 

838 

- 25546 

0.13 

0.033 

-1.48 

4047.16 

Sm  ii 

1489 

- 26191 

0.27 

0.066 

-1.18 

4047.35 

Sm  ii 

2238 

- 26938 

0.047 

0.011 

-1.94 

4048.62 

Sm  ll 

3499 

- 28192 

0.13 

0.033 

-1.49 

4049.58 

Sm  ii 

2003 

- 26690 

0.031 

0.0076 

-2.12 

4049.81 

Sm  ii 

0 

- 24686 

0.14 

0.035 

-1.46 

4058.87 

Sm  ii 

3910 

- 28540 

0.31 

0.078 

-1.11 

4063.54 

Sm  ii 

327 

- 24929 

0.14 

0.036 

-1.45 

Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

4064.58 

Sm  ii 

2689 

- 27285 

0.70 

0.17 

-0.76 

4066.74 

Sm  ii 

2238 

- 26821 

0.36 

0.088 

-1.05 

4068.33 

Sm  ii 

3499 

- 28073 

0.44 

0.11 

-0.96 

4075.84 

Sm  ii 

4386 

- 28914 

0.64 

0.16 

-0.79 

4076.65 

Sm  ii 

838 

- 25361 

0.082 

0.020 

-1.69 

4076.86 

Sm  ii 

327 

- 24848 

0.022 

0.0056 

-2.25 

4080.56 

Sm  ii 

2689 

- 27188 

0.12 

0.029 

-1.54 

4081.97 

Sm  ii 

1489 

- 25980 

0.046 

0.012 

-1.94 

4082.60 

Sm  ii 

5318 

- 29805 

0.42 

0.11 

-0.98 

4083.24 

Sm  ii 

5318 

- 29801 

0.090 

0.023 

-1.65 

4083.58 

Sm  ii 

2003 

- 26485 

0.11 

0.028 

-1.55 

4084.40 

Sm  ii 

2689 

- 27165 

0.11 

0.027 

-1.57 

4092.27 

Sm  ii 

0 

- 24430 

0.23 

0.058 

-1.23 

4093.04 

Sm  ii 

3499 

- 27924 

0.031 

0.0078 

-2.1 1 

4094.05 

Sm  ii 

2689 

- 27108 

0.14 

0.036 

-1.45 

4098.97 

Sm  ii 

2689 

- 27078 

0.056 

0.014 

-1.85 

4104.13 

Sm  ii 

327 

- 24686 

0.057 

0.014 

-1.84 

4106.62 

Sm  ii 

4386 

- 28730 

0.067 

0.017 

-1.77 

4107.28 

Sm  ii 

838 

- 25178 

0.23 

0.057 

-1.24 

4107.80 

Sm  ii 

838 

- 25175 

0.016 

0.0042 

-2.38 

4108.32 

Sm  ii 

3053 

- 27387 

0.069 

0.017 

-1.76 

4109.40 

Sm  ii 

2238 

- 26566 

0.17 

0.043 

-1.36 

4110.19 

Sm  ii 

5318 

- 29641 

0.28 

0.070 

-1.16 

41 13.90 

Sm  ii 

1489 

- 25790 

0.14 

0.035 

-1.46 

41 16.46 

Sm  ii 

2689 

- 26974 

0.089 

0.023 

-1.65 

4118.55 

Sm  ii 

5318 

- 29591 

1.9 

0.47 

-0.32 

4119.57 

Sm  ii 

2238 

- 26506 

0.060 

0.015 

-1.82 

4121.36 

Sm  ii 

3053 

- 27310 

0.21 

0.054 

-1.27 

4121.54 
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1518 

- 21702 

0.01  1 

0.0041 

-2.39 

4961.94 

Sm  ii 

3499 

- 23647 

0.077 

0.029 

-1.54 

4964.56 

Sm  ii 

1518 

- 21655 

0.01 1 

0.0041 

-2.39 

4972.16 

Sm  ii 

7525 

- 27631 

0.080 

0.030 

-1.53 

4973.74 

Sm  ii 

2689 

- 22789 

0.013 

0.0047 

-2.33 

4981.73 

Sm  ii 

5318 

- 25385 

0.032 

0.012 

-1.93 

4989.44 

Sm  ii 

2003 

- 22040 

0.010 

0.0038 

-2.41 

4992.02 

Sm  ii 

8046 

- 28072 

0.1  1 

0.042 

-1.37 

5001.22 

Sm  ii 

1518 

- 21508 

0.01  1 

0.0040 

-2.40 

5016.61 

Sm  ii 

7135 

- 27063 

0.05  1 

0.019 

-1. 71 

5023.50 

Sm  ii 

2003 

- 21904 

0.016 

0.0060 

5028.44 

Sm  ii 

12045 

- 31926 

0.68 

0.26 

-0.59 

380 


Wavelength 

Spectrum 

Energy  Levels 

g-A 

gf 

Log  gf 

A 

K 

1 08/sec 

5031.18 

Sm  n 

1 2045 

— 

31916 

0. 1 3 

0.051 

-1.29 

5052.76 

Sra  n 

1 1094 

- 

30880 

0.71 

0.27 

-0.57 

5057.74 

Sm  ii 

8679 

- 

28445 

0.1  1 

0.044 

-1.36 

5064.24 

Sm  n 

2689 

- 

22429 

0.0093 

0.0036 

-2.44 

5066.86 

Sm  ii 

1 1791 

— 

31522 

0.091 

0.035 

-1.45 

5069.46 

Sm  ii 

10214 

— 

29935 

0.47 

0.18 

-0.75 

5087.08 

Sm  ii 

2003 

- 

21655 

0.0075 

0.0029 

-2.53 

5088.97 

Sm  n 

12790 

- 

32435 

0.12 

0.046 

-1.34 

5100.22 

Sm  ii 

1 2045 

- 

3 1 646 

0.76 

0.30 

-0.53 

5103.09 

Sm  ii 

9407 

— 

28997 

0.54 

0.21 

-0.68 

5104.48 

Sm  ii 

8046 

_ 

2763  1 

0.20 

0.080 

-1.10 

51 16.70 

Sm  ii 

7525 

- 

27063 

0.17 

0.065 

-1.19 

5155.03 

Sm  ii 

8679 

- 

28072 

0.58 

0.23 

-0.63 

5157.07 

Sm  ii 

10960 

- 

30346 

0.20 

0.080 

-1.10 

5166.06 

Sm  ii 

1 1094 

— 

30446 

0.25 

0.10 

-1.00 

5202.73 

Sm  ii 

2689 

— 

21904 

0.017 

0.0067 

-2.17 

5252.77 

Sm  ii 

8046 

- 

27078 

0.045 

0.019 

-1.73 

5312.23 

Sm  u 

2689 

- 

21508 

0.0094 

0.0040 

-2.40 

5478.29 

Sm  ii 

10181 

- 

28429 

0.048 

0.022 

-1.66 

5537.07 

Sm  ii 

13466 

— 

31522 

0.13 

0.061 

-1.21 

5600.86 

Sm  ii 

1 1791 

— 

29641 

0.14 

0.065 

-1.19 

5738.01 

Sm  ii 

14504 

- 

31926 

0.15 

0.076 

-1.12 

5743.35 

Sm  ii 

14115 

- 

31522 

0.24 

0.12 

-0.92 

5759.52 

Sm  ii 

12988 

- 

30346 

0.15 

0.074 

-1.13 

5786.98 

Sm  ii 

13604 

— 

30880 

0.29 

0.15 

-0.84 

5801.66 

Sm  ii 

10960 

— 

28192 

0.016 

0.0082 

-2.08 

5831.02 

Sm  ii 

12790 

- 

29935 

0.13 

0.068 

-1.17 

5831.74 

Sm  ii 

14504 

- 

31646 

0.1 1 

0.055 

-1.26 

5836.37 

Sm  ii 

8046 

- 

25175 

0.035 

0.018 

-1.75 

5842.60 

Sm  ii 

8679 

— 

25790 

0.021 

0.01 1 

-1.97 

5848.67 

Sm  ii 

12842 

— 

29935 

0.067 

0.035 

-1.46 

5860.42 

Sm  II 

7135 

- 

24194 

0.0089 

0.0046 

-2.34 

5878.1 1 

Sm  II 

10181 

- 

27188 

0.019 

0.0097 

-2.01 

5897.39 

Sm  II 

12045 

- 

28997 

0.10 

0.054 

-1.27 

5932.90 

Sm  ii 

12790 

— 

29641 

0.073 

0.039 

-1.41 

5938.90 

Sm  ii 

7525 

— 

24358 

0.024 

0.012 

-1.90 

5957.52 

Sm  ii 

9410 

- 

26191 

0.024 

0.013 

-1.90 

5963.22 

Sm  ii 

12232 

— 

28997 

0.061 

0.033 

— 1 .48 

5965.71 

Sm  ii 

10874 

- 

27631 

0.11 

0.057 

-1.24 

5968.82 

Sm  ii 

1 1791 

— 

28540 

0.077 

0.041 

-1.38 

5994.64 

Sm  ii 

11395 

— 

28072 

0.048 

0.026 

-1.59 

6011.22 

Sm  ii 

11799 

— 

28429 

0.053 

0.029 

-1.54 

6017.39 

Sm  ii 

10214 

- 

26828 

0.024 

0.013 

-1.88 

6033.23 

Sm  ii 

9410 

- 

25980 

0.019 

0.010 

-1.99 

6110.66 

Sm  ii 

11791 

— 

28151 

0.085 

0.048 

-1.32 

6114.58 

Sm  ii 

10960 

— 

27310 

0.028 

0.016 

-1.81 

6123.60 

Sm  ii 

10214 

- 

26540 

0.027 

0.015 

-1.82 

6124.88 

Sm  ii 

12988 

- 

29310 

0.039 

0.022 

-1.65 

6149.10 

Sm  ii 

12988 

- 

29246 

0.078 

0.044 

-1.36 

6157.55 

Sm  ii 

11395 

- 

27631 

0.025 

0.014 

-1.85 

II 

« 

II 

i 


in 

1 

hi 

.11 

■it 

m 


381 


Wavelength  Spectrum 
A 

Energy  Levels 
K 

gA 

108/sec 

gf 

Log  gf 

6160.42 

Sm  ii 

10960 

— 

27188 

0.033 

0.019 

-1.73 

6168.33 

Sm  ii 

12790 

— 

28997 

0.029 

0.017 

-1.78 

6179.82 

Sm  ii 

10181 

- 

26358 

0.026 

0.015 

-1.83 

6181.05 

Sm  il 

13466 

— 

29641 

0.055 

0.031 

-1.51 

6182.89 

Sm  ii 

1 1094 

— 

27263 

0.045 

0.026 

-1.59 

6188.00 

Sm  ii 

9410 

— 

25566 

0.021 

0.012 

-1.92 

6237.66 

Sm  il 

12045 

- 

28072 

0.057 

0.033 

-1.48 

6244.21 

Sm  ii 

8679 

- 

24690 

0.019 

0.011 

-1.95 

6246.76 

Sm  ii 

8579 

— 

24583 

0.032 

0.019 

-1.73 

6256.66 

Sm  ii 

9407 

— 

25385 

0.040 

0.023 

-1.63 

6267.28 

Sm  ii 

9410 

— 

25361 

0.093 

0.055 

-1.26 

6289.90 

Sm  il 

9410 

— 

25304 

0.023 

0.014 

-1.87 

6291.82 

Sm  ii 

11395 

— 

27285 

0.080 

0.047 

-1.32 

6301.12 

Sm  ii 

10181 

- 

26046 

0.024 

0.014 

-1.84 

6302.40 

Sm  ii 

12567 

— 

28429 

0.039 

0.024 

-1.63 

6307.06 

Sm  ii 

8579 

_ 

24430 

0.026 

0.015 

-1.82 

6327.47 

Sm  ii 

10181 

- 

25980 

0.079 

0.048 

-1.32 

6368.28 

Sm  ii 

12842 

— 

28540 

0.049 

0.030 

-1.52 

6389.85 

Sm  ii 

9410 

- 

25056 

0.025 

0.015 

-1.82 

6390.81 

Sm  ii 

8579 

— 

24222 

0.017 

0.010 

-1.98 

6406.24 

Sm  ii 

10960 

— 

26566 

0.015 

0.0093 

-2.03 

6417.50 

Sm  ii 

8679 

- 

24257 

0.020 

0.012 

-1.91 

6426.64 

Sm  ii 

14085 

- 

29641 

0.14 

0.084 

-1.07 

6431.00 

Sm  II 

10960 

- 

26506 

0.028 

0.017 

-1.76 

6431.96 

Sm  II 

11395 

— 

26938 

0.015 

0.0092 

-2.04 

6455.60 

Sm  il 

11799 

— 

27285 

0.023 

0.015 

-1.83 

6470.46 

Sm  ii 

10214 

- 

25665 

0.019 

0.012 

-1.93 

6472.34 

Sm  ii 

1 1094 

— 

26540 

0.057 

0.036 

-1.45 

6484.52 

Sm  ii 

10181 

- 

25598 

0.037 

0.023 

-1.64 

6487.62 

Sm  ii 

9407 

— 

24816 

0.023 

0.015 

-1.83 

6490.82 

Sm  ii 

12790 

_ 

28192 

0.061 

0.038 

-1.42 

6498.67 

Sm  ii 

8579 

- 

23962 

0.023 

0.015 

-1.83 

6502.00 

Sm  ii 

12567 

- 

27942 

0.017 

0.01 1 

-1.97 

6542.76 

Sm  ii 

1 1799 

- 

27078 

0.078 

0.050 

-1.30 

6544.57 

Sm  ii 

9410 

— 

24686 

0.014 

0.0092 

-2.04 

6549.77 

Sm  ii 

8579 

— 

23842 

0.01  1 

0.0072 

-2.14 

6569.31 

Sm  ii 

12045 

- 

27263 

0.24 

0. 1 5 

-0.81 

6570.67 

Sm  ii 

8046 

- 

23261 

0.019 

0.012 

-1.91 

6585.21 

Sm  ii 

9407 

- 

24588 

0.034 

0.022 

-1.66 

6589.72 

Sm  ii 

10214 

— 

25385 

0.1  1 

0.073 

-1.14 

6601.83 

Sm  ii 

12045 

— 

27188 

0.070 

0.046 

-1.34 

6604.56 

Sm  il 

14504 

- 

29640 

0.33 

0.21 

-0.67 

6630.61 

Sm  ii 

12232 

- 

27310 

0.024 

0.016 

-1.80 

6632.28 

Sm  ii 

8679 

- 

23753 

0.027 

0.018 

-1.75 

6651.61 

Sm  ii 

r 1 791 

— 

26821 

0.032 

0.021 

-1.68 

6656.19 

Sm  ii 

9410 

— 

24430 

0.022 

0.014 

-1.84 

6667.22 

Sm  ii 

10181 

— 

25175 

0.017 

0.01  1 

-1.95 

6679.21 

Sm  ii 

8679 

- 

23647 

0.043 

0.029 

-1.54 

6681.53 

Sm  ii 

11395 

- 

26358 

0.023 

0.016 

-1.81 

6693.55 

Sm  ii 

13604 

- 

28540 

0.17 

0.12 

-0.93 

382 


Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

A 

K 

1 08/sec 

6694.69 

Sm  ii 

12232 

- 27165 

0.019 

0.013 

6707.45 

Sm  ii 

7525 

- 22429 

0.0093 

0.0063 

6712.62 

Sm  n 

1 2045 

- 26938 

0.022 

0.015 

6731.84 

Sm  ii 

9407 

- 24257 

0.088 

0.060 

6734.06 

Sm  n 

1 1094 

- 25940 

0.084 

0.057 

6734.81 

Sm  ii 

1 2045 

- 26889 

0.066 

0.045 

6741.47 

Sm  ii 

8046 

- 22875 

0.028 

0.019 

6754.68 

Sm  ii 

1 1799 

- 26599 

0.025 

0.017 

6766.52 

Sm  ii 

1 1791 

- 26566 

0.020 

0.014 

6778.19 

Sm  n 

1 1791 

- 26540 

0.030 

0.021 

6778.61 

Sm  ii 

10181 

- 24929 

0.038 

0.026 

6781.17 

Sm  ii 

8046 

- 22789 

0.0087 

0.0060 

6790.00 

Sm  n 

7525 

- 22248 

0.027 

0.019 

6792.55 

Sm  n 

12567 

- 27285 

0.025 

0.017 

6794.20 

Sm  ii 

1 1791 

- 26506 

0.14 

0.096 

6829.86 

Sm  ii 

10960 

- 25598 

0.03 1 

0.022 

6844.71 

Sm  ii 

1 0960 

- 25566 

0.061 

0.043 

6846.54 

Sm  ii 

10214 

- 24816 

0.025 

0.017 

6848.16 

Sm  ii 

12567 

- 27165 

0.024 

0.017 

6854.50 

Sm  ii 

11395 

- 25980 

0.017 

0.012 

6856.03 

Sm  ii 

8679 

- 23261 

0.044 

0.03 1 

6862.82 

Sm  ii 

7135 

- 21702 

0.015 

0.01  1 

6872.43 

Sm  ii 

13604 

- 28151 

0.064 

0.045 

6875.27 

Sm  ii 

12567 

- 27108 

0.017 

0.012 

6885.16 

Sm  ii 

12790 

- 27310 

0.050 

0.036 

6900.28 

Sm  ii 

10874 

- 25361 

0.010 

0.0073 

6909.81 

Sm  u 

12842 

- 27310 

0.025 

0.018 

6927.03 

Sm  ii 

9410 

- 23842 

0.012 

0.0086 

6930.41 

Sm  ii 

10960 

- 25385 

0.018 

0.013 

6941.56 

Sm  ii 

10181 

- 24583 

0.015 

0.01 1 

6950.5 1 

Sm  II 

8046 

— 22429 

0.016 

0.012 

6955.29 

Sm  n 

10214 

- 24588 

0.11 

0.077 

6968.65 

Sm  ll 

9407 

- 23753 

0.012 

0.0085 

7020.44 

Sm  ii 

9407 

- 23647 

0.064 

0.047 

7039.22 

Sm  ii 

8046 

- 22248 

0.043 

0.032 

7042.24 

Sm  ii 

8679 

- 22875 

0.052 

0.038 

7051.52 

Sm  n 

7525 

- 21702 

0.037 

0.028 

7054.97 

Sm  ii 

11395 

- 25566 

0.020 

0.015 

7082.37 

Sm  ii 

7135 

- 21251 

0.033 

0.025 

7085.52 

Sm  ii 

8679 

- 22789 

0.022 

0.016 

7122.40 

Sm  ii 

14115 

- 28151 

0.030 

0.023 

7125.11 

Sm  ii 

12790 

- 26821 

0.040 

0.030 

7143.98 

Sm  ii 

8046 

- 22040 

0.018 

0.014 

7149.60 

Sm  ll 

7525 

- 21508 

0.033 

0.025 

7218.09 

Sm  ii 

8579 

— 22429 

0.013 

0.010 

7237.02 

Sm  ii 

12232 

- 26046 

0.019 

0.015 

7240.90 

Sm  ll 

11791 

- 25598 

0.073 

0.058 

7257.11 

Sm  ii 

12790 

- 26566 

0.015 

0.012 

7261.45 

Sm  ii 

9410 

- 23177 

0.0058 

0.0046 

7281.47 

Sm  ii 

10960 

- 24690 

0.025 

0.020 

Log  gf 


-1.90 
-2.20 
-1.83 
—1 .22 
-L25 

-1.35 

-1.72 

-1.76 

-1.86 

-1.69 

-1.58 

—2.22 

-1.73 

-1.77 

-1.02 

-1.67 

-1.37 

-1.76 

-1.77 

-1.92 

-1.51 

-1.96 

-1.35 

-1.93 

-1.45 

-2.14 

-1.74 

-2.07 

-1.88 

-1.97 

-1.94 

-1.11 

-2.07 

-1.33 

-1.49 

-1.42 

-1.56 

-1.83 

-1.61 

-1.79 

-1.65 

-1.52 

-1.87 

-1.60 

-1.98 

-1.84 

-1.24 

-1.92 

-2.34 

-1.69 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

7288.92 

Sm  ii 

12790 

- 26506 

0.027 

0.021 

-1.67 

7376.69 

Sm  ii 

12045 

- 25598 

0.033 

0.027 

-1.57 

7453.03 

Sm  ii 

12567 

- 25980 

0.037 

0.031 

-1.51 

7481.99 

Sm  ii 

13466 

- 26828 

0.048 

0.040 

-1.40 

7502.39 

Sm  ii 

8579 

- 21904 

0.010 

0.0088 

-2.05 

7541.42 

Sm  ii 

12790 

- 26046 

0.034 

0.029 

-1.54 

7560.15 

Sm  ii 

13604 

- 26828 

0.022 

0.019 

-1.73 

7570.95 

Sm  ii 

12842 

- 26046 

0.034 

0.029 

-1.54 

7578.09 

Sm  ii 

14504 

- 27696 

0.046 

0.040 

-1.40 

7585.77 

Sm  ii 

14085 

- 27263 

0.068 

0.059 

-1.23 

7613.94 

Sm  ii 

1 1799 

- 24929 

0.013 

0.01 1 

-1.95 

7631.77 

Sm  ii 

11799 

- 24898 

0.01 1 

0.0099 

-2.01 

7637.94 

Sm  ii 

10874 

- 23962 

0.019 

0.017 

-1.78 

7645.09 

Sm  ii 

8579 

- 21655 

0.020 

0.017 

-1.76 

7648.02 

Sm  ii 

12232 

- 25304 

0.024 

0.021 

-1.68 

7655.78 

Sm  ii 

12988 

- 26046 

0.016 

0.014 

-1.86 

7667.20 

Sm  ii 

13466 

- 26506 

0.034 

0.030 

-1.53 

7678.79 

Sm  ii 

9410 

- 22429 

0.0057 

0.0050 

-2.30 

7712.04 

Sm  ii 

14115 

- 27078 

0.046 

0.041 

-1.38 

7728.56 

Sm  ii 

13604 

- 26540 

0.057 

0.05  1 

-1.29 

7749.30 

Sm  ii 

13604 

- 26506 

0.056 

0.051 

-1.29 

7755.20 

Sm  ii 

1 1799 

- 24690 

0.024 

0.021 

-1.67 

7820.15 

Sm  ii 

1 1799 

- 24583 

0.017 

0.015 

-1.82 

7835.08 

Sm  ii 

14504 

- 27263 

0.085 

0.078 

-1.1  1 

7837.27 

Sm  ii 

12842 

- 25598 

0.035 

0.033 

-1.49 

7844.82 

Sm  ii 

14085 

- 26828 

0.020 

0.018 

-1.73 

7863.65 

Sm  ii 

14115 

- 26828 

0.038 

0.035 

-1.46 

7880.07 

Sm  ii 

10960 

- 23647 

0.0082 

0.0076 

—2.12 

7914.96 

Sm  ii 

11799 

- 24430 

0.026 

0.024 

-1.62 

7928.14 

Sm  ii 

12988 

- 25598 

0.13 

0.12 

-0.93 

7937.09 

Sm  ii 

12790 

- 25385 

0.025 

0.024 

-1.62 

7948.12 

Sm  ii 

12988 

- 25566 

0.022 

0.021 

-1.68 

8001.61 

Sm  ii 

9410 

- 21904 

0.0095 

0.0092 

-2.04 

8014.92 

Sm  ii 

13466 

- 25940 

0.030 

0.029 

-1.54 

8025.12 

Sm  ii 

12232 

- 24690 

0.025 

0.024 

-1.63 

8026.32 

Sm  II 

14085 

- 26540 

0.041 

0.040 

-1.40 

8032.03 

Sm  ii 

11395 

- 23842 

0.014 

0.013 

-1.87 

8048.70 

Sm  ii 

14085 

- 26506 

0.070 

0.068 

-1.17 

8068.46 

Sm  ii 

141  15 

- 26506 

0.082 

0.080 

-1.10 

81 17.16 

Sm  ii 

12988 

- 25304 

0.012 

0.012 

-1.93 

8125.12 

Sm  ii 

10874 

- 23177 

0.0065 

0.0064 

-2.19 

8161.90 

Sm  ii 

10181 

- 22429 

0.015 

0.015 

-1.82 

8195.50 

Sm  ii 

13466 

- 25665 

0.028 

0.028 

-1.55 

8218.76 

Sm  ii 

11799 

- 23962 

0.023 

0.024 

-1.63 

8240.98 

Sm  ii 

13466 

- 25598 

0.023 

0.024 

-1.63 

8289.26 

Sm  ii 

13604 

- 25665 

0.029 

0.029 

-1.53 

8300.88 

Sm  ii 

11799 

- 23842 

0.0091 

0.0094 

-2.03 

8305.79 

Sm  ii 

14504 

- 26540 

0.073 

0.076 

-1.12 

8348.68 

Sm  ii 

12842 

- 24816 

0.023 

0.024 

-1.63 

8387.77 

Sm  ii 

13466 

- 25385 

0.027 

0.028 

-1.55 

384 


Wavelength 

A 

Spectrum 

Energy  Levels 
K 

gA 

1 08/sec 

gf 

Log  gf 

8432.64 

Sm  ii 

14085 

- 25940 

0.052 

0.056 

-1.25 

8473.54 

Sm  ii 

12790 

- 24588 

0.022 

0.023 

-1.63 

8485.99 

Sm  ii 

13604 

- 25385 

0.063 

0.068 

-1.17 

8510.90 

Sm  il 

12842 

- 24588 

0.036 

0.039 

-1.41 

8543.22 

Sm  ii 

12988 

- 24690 

0.026 

0.029 

-1.54 

8617.03 

Sm  ii 

1 2045 

- 23647 

0.020 

0.022 

-1.66 

8632.82 

Sm  ii 

14085 

- 25665 

0.035 

0.039 

-1.41 

8706.32 

Sm  il 

14115 

- 25598 

0.020 

0.022 

-1.65 

8708.43 

Sm  ii 

1 1395 

- 22875 

0.032 

0.036 

-1.44 

8717.89 

Sm  ii 

12790 

- 24257 

0.034 

0.038 

-1.42 

8758.28 

Sm  ii 

12232 

- 23647 

0.028 

0.033 

-1.48 

8788.83 

Sm  ii 

10874 

- 22248 

0.013 

0.016 

-1.81 

8913.66 

Sm  ii 

12045 

- 23261 

0.078 

0.093 

-1.03 

385 


Wavelength  Spectrum  Energy  Levels 


A 

K 

1970.80 

Sn  i 

1692 

_ 

52416 

1983.55 

Sn  i 

3428 

- 

53826 

2040.66 

Sn  i 

3428 

— 

52416 

2073.08 

Sn  i 

0 

— 

48222 

2091.58 

Sn  I 

1692 

— 

49487 

2096.39 

Sn  i 

8613 

— 

56299 

2100.93 

Sn  i 

3428 

— 

51010 

2113.93 

Sn  i 

1692 

- 

48982 

2148.73 

Sn  i 

1692 

— 

48216 

2151.43 

Sn  I 

3428 

— 

49894 

2194.49 

Sn  i 

3428 

— 

48982 

2199.34 

Sn  i 

1692 

- 

47146 

2209.65 

Sn  i 

3428 

- 

4867Q 

2211.05 

Sn  i 

8613 

— 

53826 

2231.72 

Sn  i 

3428 

— 

48222 

2246.05 

Sn  I 

0 

— 

44509 

2251.17 

Sn  i 

8613 

- 

53021 

2267.19 

Sn  i 

8613 

- 

52707 

2268.91 

Sn  I 

3428 

- 

47488 

2286.68 

Sn  i 

3428 

— 

47146 

2317.23 

Sn  i 

8613 

_ 

51754 

2334.80 

Sn  i 

1692 

- 

44509 

2354.84 

Sn  i 

1692 

— 

44145 

2357.90 

Sn  I 

8613 

- 

51010 

2380.72 

Sn  i 

1692 

— 

43683 

2408.15 

Sn  i 

8613 

— 

50126 

2421.70 

Sn  i 

8613 

- 

49894 

2429.49 

Sn  i 

3428 

- 

44576 

2433.47 

Sn  i 

3428 

- 

44509 

2455.24 

Sn  i 

3428 

— 

44145 

2483.39 

Sn  i 

3428 

— 

43683 

2495.70 

Sn  i 

8613 

— 

48670 

2523.92 

Sn  i 

8613 

- 

48222 

2546.55 

Sn  i 

0 

- 

39257 

2571.58 

Sn  i 

8613 

— 

47488 

2594.42 

Sn  i 

8613 

— 

47146 

2661.24 

Sn  i 

1692 

- 

39257 

2706.51 

Sn  i 

1692 

- 

38629 

2761.78 

Sn  i 

3428 

— 

39626 

2779.81 

Sn  i 

8613 

— 

44576 

2785.03 

Sn  I 

8613 

— 

44509 

2812.59 

Sn  i 

17163 

- 

52707 

2813.58 

Sn  i 

8613 

- 

44145 

2839.99 

Sn  i 

3428 

— 

38629 

2850.62 

Sn  i 

8613 

— 

43683 

2863.33 

Sn  i 

0 

— 

34914 

2913.54 

Sn  i 

17163 

- 

51475 

3009.14 

Sn  i 

1692 

— 

34914 

3032.80 

Sn  i 

17163 

- 

50126 

3034.12 

Sn  i 

1692 

- 

34641 

gA 

108/sec 

gf 

Log  gf 

3.4 

0.20 

-0.70 

3.0 

0.18 

-0.76 

2.6 

0.16 

-0.80 

1.1 

0.070 

-1.15 

2.0 

0.13 

-0.88 

1.3 

0.083 

-1.08 

0.80 

0.053 

-1.28 

2.2 

0.15 

-0.83 

0.32 

0.022 

-1.65 

1.1 

0.078 

-1.11 

1.7 

0.13 

-0.90 

1.7 

0.12 

-0.92 

4.0 

0.29 

-0.53 

0.83 

0.061 

-1.22 

0.67 

0.050 

-1.30 

2.6 

0.20 

-0.71 

0.76 

0.058 

-1.24 

2.2 

0.17 

-0.77 

6.0 

0.47 

-0.33 

1.3 

0.10 

-0.98 

16. 

1.3 

0.12 

2.4 

0.20 

-0.70 

11. 

0.93 

-0.03 

0.60 

0.050 

-1.30 

0.47 

0.040 

-1.40 

4.2 

0.37 

-0.44 

66. 

5.8 

0.76 

29. 

2.5 

0.41 

0.20 

0.018 

-1.75 

0.31 

0.028 

-1.56 

6.0 

0.55 

-0.26 

23. 

2.1 

0.33 

2.8 

0.27 

-0.57 

3.8 

0.37 

-0.43 

16. 

1.6 

0.21 

8.3 

0.84 

-0.08 

2.3 

0.25 

-0.60 

10.0 

1.1 

0.04 

0.21 

0.024 

-1.62 

7.8 

0.91 

-0.04 

2.5 

0.29 

-0.54 

5.5 

0.65 

-0.19 

4.2 

0.50 

-0.30 

21. 

2.5 

0.40 

11. 

1.3 

0.1 1 

5.3 

0.65 

-0.19 

9.5 

1.2 

0.08 

3.9 

0.53 

-0.28 

13. 

1.8 

0.26 

4.4 

0.61 

-0.22 

386 


Wavelength  Spectrum 

A 

Energy  Levels 
K 

gA 

108/sec 

gf 

Log  gf 

3141.84 

Sn  i 

17163 

- 48982 

1.1 

0.16 

-0.79 

3175.05 

Sn  l 

3428 

- 34914 

3.2 

0.49 

-0.31 

3262.34 

Sn  i 

8613 

- 39257 

1 1. 

1.8 

0.25 

3330.62 

Sn  i 

8613 

- 38629 

1.9 

0.32 

-0.49 

3655.78 

Sn  l 

17163 

- 44509 

4.0 

0.81 

-0.09 

3801.02 

Sn  l 

8613 

- 34914 

2.0 

0.43 

-0.37 

4524.74 

Sn  i 

17163 

- 39257 

1.1 

0.35 

-0.46 

5631.71 

Sn  i 

17163 

- 34914 

0.042 

0.020 

-1.70 

8552.60 

Sn  i 

34914 

- 46603 

0.35 

0.38 

-0.42 

Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2428.10 

Sr  i 

0 - 41172 

0.20 

0.018 

-1.75 

2569.47 

Sr  i 

0 - 38907 

0.11 

0.011 

-1.96 

2931.83 

Sr  i 

0 - 34098 

0.055 

0.0071 

-2.15 

3301.73 

Sr  i 

14318  - 44596 

1.8 

0.29 

-0.53 

3329.99 

Sr  i 

14504  - 44526 

1.8 

0.29 

-0.53 

3351.25 

Sr  i 

14899  - 44730 

2.5 

0.42 

-0.37 

3366.33 

Sr  i 

14899  - 44596 

1.8 

0.31 

-0.51 

3940.80 

Sr  i 

14318  - 39686 

0.53 

0.12 

-0.91 

3969.26 

Sr  i 

14504  - 39691 

1.1 

0.25 

-0.59 

3970.04 

Sr  i 

14504  - 39686 

0.54 

0.13 

-0.90 

4030.38 

Sr  i 

14899  - 39703 

2.4 

0.58 

-0.24 

4032.38 

Sr  i 

14899  - 39691 

0.55 

0.13 

-0.87 

4438.04 

Sr  i 

14899  - 37425 

0.37 

0.1 1 

-0.96 

4607.33 

Sr  i 

0 - 21698 

0.85 

0.27 

-0.57 

4722.28 

Sr  i 

14504  - 35675 

2.2 

0.74 

-0.13 

4741.92 

Sr  i 

14318  - 35400 

1.4 

0.47 

-0.32 

4784.32 

Sr  i 

14504  - 35400 

0.90 

0.31 

-0.51 

481 1.88 

Sr  i 

14899  - 35675 

3.4 

1.2 

0.07 

4832.08 

Sr  i 

14504  - 35194 

2.2 

0.78 

-0.1 1 

4855.04 

Sr  i 

18159  - 38750 

0.84 

0.30 

-0.53 

4868.70 

Sr  i 

18219  - 38752 

1.0 

0.36 

-0.44 

4872.49 

Sr  i 

14504  - 35022 

1.8 

0.63 

-0.20 

4876.06 

Sr  i 

14504  - 35007 

0.35 

0.13 

-0.90 

4876.32 

Sr  i 

14899  - 35400 

1.3 

0.47 

-0.33 

4891.98 

Sr  i 

18319  - 38755 

1.7 

0.61 

-0.21 

4962.26 

Sr  i 

14899  - 35045 

4.8 

1.8 

0.25 

4967.94 

Sr  i 

14899  - 35022 

0.78 

0.29 

-0.54 

5156.07 

Sr  i 

20150  - 39539 

1.8 

0.71 

-0.15 

5222.20 

Sr  i 

18159  - 37302 

1.7 

0.69 

-0.16 

5225.11 

Sr  i 

18159  - 37292 

2.4 

0.98 

-0.01 

5229.27 

Sr  i 

18219  - 37336 

2.4 

1.00 

-0.00 

5238.55 

Sr  i 

18219  - 37302 

3.4 

1.4 

0.14 

5256.90 

Sr  i 

18319  - 37336 

5.9 

2.4 

0.39 

5329.82 

Sr  i 

20150  - 38907 

0.68 

0.29 

-0.54 

5450.84 

Sr  i 

18219  - 36560 

1.5 

0.68 

-0.17 

5480.84 

Sr  i 

18319  - 36560 

7.2 

3.2 

0.51 

5486.12 

Sr  i 

18159  - 36382 

1.1 

0.48 

-0.31 

5504.17 

Sr  i 

18219  - 36382 

3.4 

1.6 

0.19 

5521.83 

Sr  i 

18159  - 36264 

2.5 

1.1 

0.05 

5534.81 

Sr  i 

18319  - 36382 

2.0 

0.90 

-0.04 

5540.05 

Sr  i 

18219  - 36264 

1.9 

0.88 

-0.06 

5543.36 

Sr  i 

21698  - 39733 

0.63 

0.29 

-0.53 

5970.10 

Sr  i 

21698  - 38444 

0.38 

0.20 

-0.69 

6345.75 

Sr  i 

18219  - 33973 

0.14 

0.086 

-1.06 

6363.94 

Sr  i 

18159  - 33868 

0.14 

0.085 

-1.07 

6369.96 

Sr  i 

18159  - 33853 

0.19 

0.12 

-0.93 

6380.75 

Sr  i 

18159  - 33827 

0.55 

0.34 

-0.47 

6386.50 

Sr  i 

18319  - 33973 

0.52 

0.32 

-0.50 

6388.24 

Sr  i 

18219  - 33868 

0.34 

0.21 

-0.69 

6408.47 

Sr  i 

18319  - 33919 

5.1 

3.2 

0.50 

388 


Wavelength 

A 

Spectrum 

Energy  Levels 
K. 

gA 

1 08/sec 

gf 

Log  gf 

6446.68 

Sr  i 

18319 

- 33827 

0.14 

0.087 

-1.06 

6465.79 

Sr  i 

21698 

- 37160 

0.36 

0.22 

-0.65 

6504.00 

Sr  i 

18219 

- 33590 

2.9 

1.8 

0.26 

6546.79 

Sr  i 

18319 

- 33590 

0.53 

0.34 

-0.47 

6550.26 

Sr  i 

21698 

- 36961 

2.3 

1.5 

0.18 

6617.26 

Sr  i 

18159 

- 33267 

1.5 

0.96 

-0.02 

6643.54 

Sr  i 

18219 

- 33267 

0.39 

0.26 

-0.59 

6791.05 

Sr  l 

14318 

- 29039 

0.27 

0.19 

-0.72 

6878.38 

Sr  i 

14504 

- 29039 

0.74 

0.53 

-0.28 

6892.59 

Sr  l 

0 

- 14503 

0.0020 

0.0014 

-2.84 

7070.10 

Sr  i 

14899 

- 29039 

0.87 

0.65 

-0.18 

7153.09 

Sr  i 

21698 

- 35675 

0.063 

0.048 

-1.32 

7167.24 

Sr  i 

20150 

- 34098 

0.17 

0.13 

-0.89 

7232.27 

Sr  i 

20150 

- 33973 

0.13 

0.10 

-0.99 

7309.41 

Sr  i 

20150 

- 33827 

1.6 

1.3 

0.10 

7621.50 

Sr  i 

20150 

- 33267 

0.28 

0.25 

-0.61 

7673.06 

Sr  i 

21698 

- 34727 

0.34 

0.30 

-0.52 

u 

II 


389 


Wavelength  Spectrum 
A 

Energy  Levels 
K 

108/sec 

gf 

Log  gf 

2152.84 

Sr  n 

14556 

- 60992 

1.3 

0.089 

-1.05 

2165.96 

Sr  ii 

14836 

- 60992 

1.5 

0.11 

-0.96 

3380.71 

Sr  ii 

23715 

- 53286 

14. 

2.4 

0.38 

3464.46 

Sr  ii 

24517 

- 53373 

21. 

3.8 

0.58 

3474.89 

Sr  ii 

24517 

- 53286 

2.6 

0.48 

-0.32 

4077.71 

Sr  ii 

0 

- 24517 

0.66 

0.17 

-0.78 

4161.80 

Sr  ii 

23715 

- 47737 

2.0 

0.52 

-0.28 

4215.52 

Sr  ii 

0 

- 23715 

0.38 

0.10 

-0.99 

4305.45 

Sr  ii 

24517 

- 47737 

3.5 

0.99 

-0.01 

390 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

1 08/sec 

2357.30 

Ta  i 

0 

- 42408 

0.87 

0.073 

-1.14 

2361.09 

Ta  i 

2010 

- 44350 

1.7 

0.14 

-0.85 

2371.58 

Ta  i 

3964 

- 46117 

3.7 

0.31 

-0.50 

2396.30 

Ta  i 

5621 

- 47340 

1.6 

0.14 

-0.87 

2406.55 

Ta  l 

2010 

- 43551 

1.1 

0.095 

-1.02 

2407.57 

Ta  i 

2010 

- 43553 

0.34 

0.030 

-1.53 

2414.32 

Ta  i 

9253 

- 50660 

6.2 

0.55 

-0.26 

2421.03 

Ta  l 

3964 

- 45256 

0.20 

-0.71 

2427.64 

Ta  i 

0 

- 41180 

2.6 

0.18 

-0.76 

2437.67 

Ta  l 

0 

- 41010 

0.54 

0.048 

-1.32 

2439.91 

Ta  l 

2010 

- 42983 

2.1 

0.19 

-0.72 

2442.39 

Ta  l 

5621 

- 46552 

4.0 

0.36 

-0.45 

2447.17 

Ta  l 

0 

- 40852 

0.65 

0.058 

-1.23 

2454.48 

Ta  l 

3964 

- 44693 

1.9 

0.17 

-0.76 

2460.55 

Ta  i 

9253 

- 49882 

6.9 

0.63 

-0.20 

2465.26 

Ta  i 

5621 

- 46172 

2.4 

0.22 

-0.66 

2472.13 

Ta  l 

3964 

- 44403 

2.1 

0.20 

-0.71 

2473.13 

Ta  i 

3964 

- 44386 

2.7 

0.25 

-0.61 

2474.62 

Ta  i 

2010 

- 42408 

6.1 

0.56 

-0.25 

2475.33 

Ta  i 

9759 

- 50146 

8.8 

0.81 

-0.09 

2478.22 

Ta  l 

0 

- 40339 

0.85 

0.079 

-1.10 

2484.95 

Ta  i 

0 

- 40230 

2.8 

0.26 

-0.59 

2486.70 

Ta  i 

3964 

- 44166 

2.0 

0.19 

-0.73 

2496.24 

Ta  i 

6069 

- 461 17 

1.5 

0.14 

-0.85 

2504.45 

Ta  i 

3964 

- 43881 

9.4 

0.88 

-0.05 

2507.45 

Ta  i 

2010 

- 41879 

5.3 

0.50 

-0.30 

2512.65 

Ta  l 

0 

- 39787 

1.2 

0.1 1 

-0.95 

2519.78 

Ta  i 

6049 

- 45724 

2.6 

0.25 

-0.60 

2526.35 

Ta  i 

2010 

- 41581 

9.9 

0.95 

-0.02 

2531.29 

Ta  i 

5621 

- 4511 5 

1.1 

0.11 

-0.97 

2534.47 

Ta  i 

9705 

- 49149 

3.1 

0.30 

-0.52 

2534.97 

Ta  i 

5621 

- 45058 

2.6 

0.26 

-0.59 

2546.80 

Ta  i 

0 

- 39253 

1.0 

0.10 

-1.00 

2549.38 

Ta  i 

3964 

- 43177 

1.8 

0.18 

-0.75 

2551.07 

Ta  i 

2010 

- 41198 

3.4 

0.34 

-0.47 

2555.05 

Ta  i 

3964 

- 43090 

3.1 

0.30 

-0.52 

2559.43 

Ta  i 

0 

- 39060 

4.9 

0.48 

-0.32 

2562.10 

Ta  i 

3964 

- 42983 

5.7 

0.56 

-0.25 

2563.33 

Ta  i 

2010 

- 41010 

0.57 

0.056 

-1.25 

2563.70 

Ta  i 

0 

- 38994 

0.56 

0.056 

-1.25 

2573.54 

Ta  i 

0 

- 38845 

1.9 

0.19 

-0.71 

2573.79 

Ta  i 

2010 

- 40852 

3.1 

0.31 

-0.51 

2574.38 

Ta  i 

9976 

- 48809 

11. 

1.1 

0.02 

2575.47 

Ta  i 

9253 

- 48070 

9.1 

0.90 

-0.04 

2577.78 

Ta  i 

5621 

- 44403 

7.5 

0.74 

-0.13 

2579.62 

Ta  i 

0 

- 38754 

0.46 

0.045 

-1.34 

2580.16 

Ta  i 

2010 

- 40756 

1.6 

0.16 

-0.80 

2584.69 

Ta  i 

9253 

- 47931 

8.3 

0.84 

-0.08 

2585.61 

Ta  i 

9705 

- 48369 

6.5 

0.65 

-0.19 

2593.08 

Ta  I 

5621 

- 44174 

8.8 

0.89 

-0.05 

391 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2595.26 

Ta  i 

5621 

- 44141 

11. 

1.1 

0.06 

2596.12 

Ta  i 

0 

- 38508 

0.36 

0.036 

-1.44 

2596.61 

Ta  i 

2010 

- 40510 

0.44 

0.044 

-1.35 

2598.75 

Ta  i 

6049 

- 44518 

0.97 

0.098 

-1.01 

2600.14 

Ta  i 

0 

- 38448 

0.91 

0.092 

-1.03 

2601.06 

Ta  i 

6049 

- 44484 

3.1 

0.31 

-0.50 

2602.38 

Ta  i 

6069 

- 44484 

1.9 

0.20 

-0.71 

2603.82 

Ta  i 

9976 

- 48369 

3.8 

0.39 

-0.41 

2605.32 

Ta  i 

9253 

- 47625 

3.2 

0.33 

-0.48 

2608.20 

Ta  i 

2010 

- 40339 

0.36 

0.037 

-1.44 

2608.63 

Ta  i 

2010 

- 40333 

9.6 

0.98 

-0.01 

2609.00 

Ta  i 

6069 

- 44386 

4.5 

0.46 

-0.34 

2610.13 

Ta  i 

6049 

- 44350 

0.74 

0.076 

-1.12 

2611.34 

Ta  i 

3964 

- 42247 

3.7 

0.38 

-0.42 

2615.25 

Ta  i 

9705 

- 47931 

4.0 

0.41 

-0.39 

2615.46 

Ta  i 

9705 

- 47928 

20. 

2.0 

0.31 

2615.66 

Ta  i 

2010 

- 40230 

2.1 

0.22 

-0.67 

2624.12 

Ta  i 

6049 

- 44146 

3.5 

0.36 

-0.44 

2625.46 

Ta  i 

6069 

- 44146 

1.8 

0.18 

-0.74 

2635.93 

Ta  i 

2010 

- 39936 

0.43 

0.045 

-1.35 

2636.37 

Ta  i 

9705 

- 47625 

2.8 

0.29 

-0.54 

2636.67 

Ta  i 

3964 

- 41879 

5.1 

0.54 

-0.27 

2636.90 

Ta  i 

5621 

- 43533 

15. 

1.6 

0.19 

2643.89 

Ta  i 

6069 

- 43880 

3.3 

0.35 

-0.46 

2646.37 

Ta  i 

2010 

- 39787 

3.6 

0.38 

-0.42 

2647.47 

Ta  i 

0 

- 37761 

8.2 

0.87 

-0.06 

2650.28 

Ta  i 

9253 

- 46974 

3.2 

0.34 

-0.47 

2652.32 

Ta  i 

9705 

- 47397 

2.2 

0.23 

-0.63 

2653.27 

Ta  i 

2010 

- 39688 

15. 

1.6 

0.21 

2656.61 

Ta  i 

0 

- 37630 

6.3 

0.66 

-0.18 

2657.30 

Ta  i 

3964 

- 41585 

0.69 

0.074 

-1.13 

2661.34 

Ta  i 

5621 

- 43185 

25. 

2.6 

0.42 

2661.89 

Ta  i 

5621 

- 43177 

2.5 

0.26 

-0.58 

2667.17 

Ta  i 

6069 

- 43551 

0.91 

0.097 

-1.01 

2668.07 

Ta  i 

5621 

- 43090 

3.5 

0.37 

-0.43 

2668.62 

Ta  i 

0 

- 37461 

1.9 

0.20 

-0.69 

2671.63 

Ta  i 

10950 

- 48369 

6.7 

0.72 

-0.14 

2674.49 

Ta  i 

10690 

- 48070 

2.1 

0.22 

-0.65 

2684.28 

Ta  i 

2010 

- 39253 

3.2 

0.34 

-0.46 

2686.29 

Ta  i 

9759 

- 46974 

1.6 

0.18 

-0.76 

2690.54 

Ta  i 

9253 

- 46410 

1.4 

0.15 

-0.82 

2691.31 

Ta  i 

0 

- 37146 

1.0 

0.1  1 

-0.96 

2692.40 

Ta  i 

5621 

- 42752 

3.7 

0.40 

-0.40 

2693.34 

Ta  i 

6049 

- 43167 

1.5 

0.16 

-0.78 

2693.50 

Ta  i 

5621 

- 42737 

0.73 

0.080 

-1.10 

2694.76 

Ta  i 

6069 

- 43167 

2.3 

0.25 

-0.59 

2696.81 

Ta  i 

9253 

- 46323 

9.6 

1.1 

0.02 

2698.30 

Ta  i 

2010 

- 39060 

5.2 

0.57 

-0.25 

2700.70 

Ta  i 

12866 

- 49882 

4.6 

0.50 

-0.30 

2703.06 

Ta  i 

2010 

- 38994 

0.43 

0.047 

-1.33 
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Wavelength 

A 

Spectrum 

Energy  Levels 
K 

gA 

1 08/sec 

gf 

Log  gf 

2706.69 

Ta  t 

10690 

— 

47625 

26. 

2.9 

0.46 

2710.13 

Ta  t 

3964 

- 

4085  1 

10. 

1.1 

0.05 

2714.67 

Ta  i 

0 

- 

36826 

7.0 

0.77 

-0.11 

2717.18 

Ta  i 

3964 

- 

40756 

2.0 

0.22 

-0.66 

2718.38 

Ta  i 

6069 

— 

42845 

2.2 

0.24 

-0.62 

2720.76 

Ta  i 

2010 

— 

38754 

2 2 

0.24 

-0.61 

2721.83 

Ta  i 

6049 

— 

42779 

2.5 

0.28 

-0.56 

2726.32 

Ta  t 

2010 

- 

38679 

0.12 

0.013 

-1.88 

2727.78 

Ta  i 

10690 

- 

47340 

22. 

2.4 

0.38 

2732.92 

Ta  i 

0 

— 

36580 

~o!l7 

0.020 

-1.71 

2741.17 

Ta  t 

9253 

— 

45724 

4.9 

0.55 

-0.26 

2743.59 

Ta  t 

2010 

- 

38448 

0.89 

0.10 

-1.00 

2746.68 

Ta  t 

5621 

— 

42018 

6.1 

0.69 

-0.16 

2747.85 

Ta  t 

11244 

- 

47625 

1.7 

0.19 

-0.72 

2748.78 

Ta  i 

3964 

— 

40333 

8.8 

1.0 

0.00 

2749.83 

Ta  t 

9705 

— 

46061 

33. 

3.7 

0.57 

2752.30 

Ta  i 

10690 

- 

47013 

7.6 

0.86 

-0.07 

2758.31 

Ta  i 

2010 

- 

38253 

4.2 

0.48 

-0.32 

2774.88 

Ta  i 

15391 

- 

51418 

12. 

1.4 

0.15 

2775.88 

Ta  i 

0 

— 

36014 

1.7 

0.20 

-0.71 

2779.10 

Ta  i 

3964 

— 

39936 

0.68 

0.079 

-1.10 

2779.70 

Ta  i 

9759 

- 

45724 

1.8 

0.20 

-0.69 

2781.37 

Ta  i 

9705 

- 

45648 

3.4 

0.40 

-0.40 

2781.79 

Ta  i 

10950 

- 

46888 

1.2 

0.14 

-0.84 

2787.69 

Ta  i 

9253 

— 

45115 

11. 

1.3 

0.12 

2789.77 

Ta  t 

12235 

— 

48070 

3.3 

0.38 

-0.42 

2790.71 

Ta  i 

3964 

- 

39787 

0.66 

0.077 

-1.11 

2791.67 

Ta  i 

6069 

- 

41879 

1.4 

0.16 

-0.79 

2796.34 

Ta  i 

2010 

- 

37761 

2.5 

0.29 

-0.54 

2796.56 

Ta  i 

9976 

— 

45724 

2.6 

0.31 

-0.51 

2800.57 

Ta  i 

12235 

— 

47931 

3.2 

0.37 

-0.43 

2802.07 

Ta  i 

3964 

- 

39641 

2.3 

0.27 

-0.56 

2804.76 

Ta  i 

6049 

- 

41693 

0.57 

0.067 

-1.17 

2806.30 

Ta  i 

6069 

- 

41693 

4.7 

0.56 

-0.25 

2806.58 

Ta  i 

2010 

— 

37630 

1.8 

0.21 

-0.67 

2810.92 

Ta  i 

12235 

— 

47800 

8.3 

0.98 

—0.01 

2814.80 

Ta  i 

6069 

- 

41585 

1.0 

0.12 

-0.92 

2815.01 

Ta  i 

20  Q 

- 

37524 

0.32 

0.038 

-1.42 

2815.12 

Ta  i 

6069 

- 

41581 

1.0 

0.12 

-0.92 

2817.50 

Ta  i 

10690 

— 

46172 

2.1 

0.25 

-0.61 

2819.37 

Ta  i 

3964 

— 

39422 

0.55 

0.066 

-1.18 

2824.81 

Ta  i 

12235 

- 

47625 

2.5 

0.30 

-0.52 

2826.18 

Ta  i 

10950 

- 

46323 

2.9 

0.35 

-0.46 

2826.42 

Ta  i 

10690 

- 

46061 

1.3 

0.16 

-0.79 

2827.18 

Ta  i 

5621 

— 

40982 

0.86 

0.10 

-0.99 

2833.64 

Ta  i 

9976 

— 

45256 

5.2 

0.63 

-0.20 

2834.41 

Ta  I 

9976 

— 

45246 

2.1 

0.25 

-0.60 

2836.62 

Ta  i 

0 

- 

35243 

0.062 

0.0075 

-2.13 

2837.94 

Ta  i 

10950 

— 

46177 

2.1 

0.25 

-0.60 

2842.82 

Ta  i 

11244 

- 

46410 

11. 

1.4 

0.13 

393 


Wavelength  Spectrum  Energy  Levels 


A 

K 

2844.25 

Ta  i 

6049 



41198 

2845.35 

Ta  i 

5621 

- 

40756 

2845.84 

Ta  i 

6069 

- 

41198 

2848.05 

Ta  i 

9705 

- 

44807 

2848.52 

Ta  i 

3*964 

— 

39060 

2849.82 

Ta  i 

11244 

_ 

46323 

2850.98 

Ta  i 

5621 

— 

40686 

2861.12 

Ta  i 

6069 

- 

41010 

2861.98 

Ta  i 

9759 

- 

44689 

2868.65 

Ta  i 

3964 

— 

38813 

2871.42 

Ta  i 

2010 

— 

36826 

2873.36 

Ta  i 

0 

- 

34792 

2873.56 

Ta  i 

3964 

— 

38754 

2874.17 

Ta  i 

6069 

- 

40852 

2876.1  1 

Ta  i 

9759 

— 

44518 

2879.52 

Ta  i 

13352 

_ 

48070 

2879.74 

Ta  i 

3964 

- 

38679 

2880.02 

Ta  i 

5621 

- 

40333 

2881.23 

Ta  i 

9705 

- 

44403 

2891.04 

Ta  i 

13352 

— 

47931 

2891.84 

Ta  i 

2010 

_ 

36580 

2894.15 

Ta  i 

9976 

- 

44518 

2895.10 

Ta  i 

12866 

- 

47397 

2898.42 

Ta  i 

15391 

- 

49882 

2899.04 

Ta  i 

3964 

— 

38448 

2900.36 

Ta  i 

9705 

— 

44174 

2901.05 

Ta  i 

9705 

- 

44166 

2902.05 

Ta  i 

13352 

- 

47800 

2904.07 

Ta  i 

10690 

- 

45115 

2908.91 

Ta  i 

10690 

— 

45058 

2913.32 

Ta  i 

5621 

— 

39936 

2914.12 

Ta  i 

10950 

- 

45256 

2914.94 

Ta  i 

10950 

- 

45246 

2915.49 

Ta  i 

3964 

— 

38253 

2917.12 

Ta  i 

6069 

— 

40339 

2925.19 

Ta  i 

6069 

— 

40245 

2925.66 

Ta  i 

9976 

- 

44146 

2926.46 

Ta  i 

6069 

- 

40230 

2930.99 

Ta  i 

12866 

— 

46974 

2932.70 

Ta  i 

12235 

— 

46323 

2933.55 

Ta  i 

0 

— 

34078 

2934.85 

Ta  i 

9705 

- 

43769 

2938.43 

Ta  i 

12866 

— 

46888 

2939.28 

Ta  i 

11244 

- 

45256 

2940.06 

Ta  i 

10690 

— 

44693 

2940.22 

Ta  i 

0 

— 

34001 

2941.37 

Ta  i 

13352 

- 

47340 

2942.14 

Ta  i 

3964 

- 

37943 

2945.69 

Ta  i 

12235 

— 

46172 

2946.91 

Ta  i 

9253 

- 

43177 

gA 

108/sec 

gf 

Log  gf 

6.2 

0.76 

-0.12 

2.5 

0.30 

-0.52 

0.33 

0.041 

-1.39 

3.9 

0.48 

-0.32 

3.0 

0.36 

-0.44 

4.4 

0.53 

-0.27 

16. 

1.9 

0.29 

0.48 

0.059 

-1.23 

9.4 

1.2 

0.06 

1.5 

0.19 

-0.72 

1.3 

0.17 

-0.78 

0.44 

0.055 

-1.26 

1.3 

0.16 

-0.80 

1.8 

0.23 

-0.64 

3.4 

0.43 

-0.37 

2.3 

0.28 

-0.55 

0.58 

0.072 

-1.14 

2.9 

0.36 

-0.44 

0.83 

0.10 

-0.98 

5.5 

0.69 

-0.16 

2.1 

0.26 

-0.59 

2.6 

0.33 

-0.49 

7.8 

0.98 

-0.01 

3.3 

0.41 

-0.39 

1.2 

0.15 

-0.83 

3.9 

0.50 

-0.30 

0.98 

0.12 

-0.91 

35. 

4.4 

0.64 

4.6 

0.58 

-0.23 

5.1 

0.64 

-0.19 

0.24 

0.030 

-1.52 

6.4 

0.82 

-0.09 

0.80 

0.10 

-0.99 

1.3 

0.17 

-0.77 

0.27 

0.034 

-1.47 

3.1 

0.40 

-0.39 

0.79 

0.10 

-1.00 

0.78 

0.10 

-1.00 

1.8 

0.23 

-0.64 

13. 

1.7 

0.24 

2.3 

0.30 

-0.53 

1.4 

0.18 

-0.74 

1.7 

0.23 

-0.65 

4.9 

0.63 

-0.20 

13. 

1.6 

0.22 

1.6 

0.21 

-0.69 

8.8 

1.1 

0.06 

0.96 

0.13 

-0.90 

1.4 

0.19 

-0.73 

2.7 

0.35 

-0.45 

394 


Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2951.92 

Ta  i 

2010 

— 

35877 

1.2 

0.15 

-0.82 

2957.60 

Ta  i 

5621 

- 

39422 

1.1 

0.14 

-0.86 

2963.06 

Ta  l 

10950 

- 

44689 

0.93 

0.12 

-0.91 

2963.32 

Ta  i 

2010 

- 

35746 

3.4 

0.44 

-0.35 

2963.91 

Ta  i 

9253 

— 

42983 

2.0 

0.27 

-0.58 

2965.54 

Ta  i 

2010 

_ 

35721 

1.7 

0.22 

-0.66 

2969.47 

Ta  l 

3964 

- 

37630 

1.3 

0.17 

-0.77 

2969.90 

Ta  i 

13352 

- 

47013 

3.6 

0.48 

-0.32 

2975.56 

Ta  l 

3964 

— 

37561 

1.6 

0.21 

-0.68 

2976.10 

Ta  i 

9253 

— 

42845 

1.4 

0.18 

-0.73 

2981.19 

Ta  l 

9705 

_ 

43239 

1.1 

0.14 

-0.84 

2984.36 

Ta  l 

9253 

- 

42752 

0.95 

0.13 

-0.90 

2988.58 

Ta  i 

10690 

- 

44141 

4.4 

0.59 

-0.23 

2989.50 

Ta  i 

6049 

- 

39490 

1.2 

0.16 

-0.80 

2991.25 

Ta  l 

6069 

— 

39490 

0.65 

0.087 

-1.06 

3001.54 

Ta  i 

12866 

— 

46172 

2.2 

0.30 

-0.53 

3004.15 

Ta  l 

9705 

- 

42983 

1.2 

0.16 

-0.80 

301 1.12 

Ta  l 

13352 

- 

46552 

9.8 

1.3 

0.13 

301 1.88 

Ta  i 

5621 

- 

38813 

1.3 

0.17 

-0.77 

3016.37 

Ta  i 

11244 

— 

44386 

2.0 

0.27 

-0.57 

3019.67 

Ta  i 

1 1244 

_ 

44350 

1.7 

0.24 

-0.63 

3024.09 

Ta  l 

5621 

- 

38679 

0.52 

0.072 

-1.14 

3025.16 

Ta  i 

9705 

- 

42752 

3.3 

0.45 

-0.34 

3027.51 

Ta  l 

12235 

- 

45256 

11. 

1.5 

0.16 

3028.78 

Ta  l 

9976 

— 

42983 

1.8 

0.24 

-0.62 

3030.29 

Ta  i 

6069 

— 

39059 

0.68 

0.094 

-1.03 

3043.92 

Ta  l 

10690 

- 

43533 

1.7 

0.24 

-0.62 

3045.96 

Ta  l 

13352 

- 

46172 

5.2 

0.73 

-0.14 

3048.86 

Ta  l 

2010 

- 

34800 

6.35 

0.049 

-1.31 

3049.56 

Ta  i 

2010 

— 

34792 

1.0 

0.14 

-0.84 

3050.10 

Ta  i 

6069 

— 

38845 

0.64 

0.090 

-1.05 

3058.64 

Ta  i 

6069 

- 

38754 

0.85 

0.12 

-0.92 

3060.29 

Ta  i 

3964 

- 

36631 

0.47 

0.066 

-1.18 

3063.56 

Ta  i 

5621 

- 

38253 

0.94 

0.13 

-0.88 

3069.24 

Ta  i 

12235 

— 

44807 

17. 

2.5 

0.39 

3076.38 

Ta  i 

6049 

— 

38546 

0.21 

0.030 

-1.52 

3077.24 

Ta  i 

10690 

- 

43177 

7.6 

1.1 

0.03 

3078.23 

Ta  i 

6069 

- 

38546 

0.81 

0.12 

-0.94 

3079.96 

Ta  i 

12235 

- 

44693 

3.4 

0.48 

-0.32 

3081.85 

Ta  i 

6069 

— 

38508 

1.0 

0.14 

-0.84 

3085.54 

Ta  i 

10690 

— 

43090 

3.4 

0.48 

-0.31 

3087.53 

Ta  i 

6069 

— 

38448 

0.79 

0.11 

-0.95 

3092.06 

Ta  i 

9253 

- 

41585 

0.40 

0.058 

-1.24 

3092.44 

Ta  i 

9253 

- 

41581 

2.4 

0.35 

-0.46 

3092.99 

Ta  i 

5621 

— 

37943 

0.18 

0.026 

-1.59 

3093.87 

Ta  i 

9705 

— 

42018 

2.3 

0.33 

-0.48 

3095.39 

Ta  i 

13352 

- 

45648 

7.6 

1.1 

0.04 

3103.25 

Ta  i 

0 

- 

32215 

0.54 

0.078 

-1.11 

3107.21 

Ta  i 

9705 

- 

41879 

1.1 

0.16 

-0.80 

3115.86 

Ta  i 

2010 

- 

-34095 

0.12 

0.018 

-1.75 

395 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3117.44 

Ta  i 

2010 

- 34078 

0.25 

0.036 

-1.45 

3119.59 

Ta  i 

10690 

- 42737 

1.4 

0.21 

-0.69 

3120.92 

Ta  i 

10950 

- 42983 

0.76 

0.11 

-0.96 

3124.97 

Ta  i 

2010 

- 34001 

0.60 

0.088 

-1.06 

3129.55 

Ta  i 

9253 

- 41198 

0.73 

0.11 

-0.97 

3129.95 

Ta  i 

5621 

- 37561 

0.49 

0.072 

-1.14 

3130.58 

Ta  i 

11244 

- 43177 

8.0 

1.2 

0.07 

3132.64 

Ta  i 

3964 

- 35877 

0.74 

0.11 

-0.96 

3133.55 

Ta  i 

9976 

- 41879 

0.56 

0.082 

-1.09 

3135.89 

Ta  i 

9705 

- 41585 

2.5 

0.36 

-0.44 

3147.37 

Ta  i 

13352 

- 45115 

2.8 

0.41 

-0.38 

3148.04 

Ta  i 

9253 

- 41010 

1.6 

0.23 

-0.63 

3150.85 

Ta  i 

9253 

- 40982 

0.43 

0.065 

-1.19 

3159.05 

Ta  i 

12235 

- 43881 

0.99 

0.15 

-0.83 

3162.72 

Ta  i 

9976 

- 41585 

1.0 

0.16 

-0.81 

3163.13 

Ta  i 

9976 

- 41581 

2.0 

0.29 

-0.53 

3163.82 

Ta  i 

9253 

- 40852 

0.76 

0.11 

-0.94 

3167.53 

Ta  i 

6068 

- 37630 

0.34 

0.051 

-1.29 

3170.29 

Ta  i 

12235 

- 43769 

8.1 

1.2 

0.08 

3172.87 

Ta  i 

11244 
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3859.80 

Ta  i 

9976 

- 

35877 

3885.20 

Ta  i 

11792 

- 

37524 

3893.03 

Ta  i 

12866 
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- 
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Ta  i 
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Ta  i 
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— 

38253 

3942.24 

Ta  t 
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— 

31428 
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- 
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Ta  i 
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- 
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25181 
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Ta  i 
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— 
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0.015 

0.0034 

-2.47 

0.70 

0.16 

-0.78 

0.15 

0.036 

-1.45 
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0.18 
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0.24 
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15391 

- 37943 

0.21 

0.061 

-1.21 

4441.03 

Ta  i 

9976 

- 32487 

0.067 

0.020 

-1.70 

4441.68 

Ta  i 

10690 

- 33198 

0.11 

0.032 

-1.49 

4450.72 

Ta  i 

13352 

- 35813 

0.23 

0.068 

-1.17 

4451.87 

Ta  i 

9759 

- 32215 

0.021 

0.0062 

-2.2 1 

4459.76 

Ta  i 

19178 

- 41595 

1.5 

0.44 

-0.36 

4473.52 

Ta  i 

9253 

- 31601 

0.087 

0.026 

-1.58 

4480.93 

Ta  i 

25009 

- 47319 

3.7 

1.1 

0.05 

4496.50 

Ta  i 

2010 

- 24243 

0.0044 

0.0013 

-2.87 

4510.98 

Ta  i 

5621 

- 27783 

0.1  1 

0.035 

-1.46 

4511.50 

Ta  i 

5621 

- 27781 

0.024 

0.0073 

-2.13 

4521.09 

Ta  i 

5621 

- 27734 

0.018 

0.0055 

-2.26 

4530.85 

Ta  i 

6069 

- 28134 

0.067 

0.021 

-1.69 

4547.15 

Ta  i 

9976 

- 31961 

0.030 

0.0092 

-2.04 

4551.95 

Ta  i 

3964 

- 25926 

0.025 

0.0078 

-2.1 1 

4553.69 

Ta  i 

1 1244 

- 33198 

0.070 

0.022 

-1.66 

4556.35 

Ta  i 

1 1244 

- 33185 

0.13 

0.039 

-1.41 

4559.46 

Ta  i 

12866 

- 34792 

0.1 1 

0.034 

-1.47 

4561.48 

Ta  i 

2010 

- 23927 

0.0018 

0.00057 

-3.24 
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gA 

gf 

Log  gf 

A 

K 

1 08/sec 

4565.85 

Ta  i 

9705 

- 31601 

0.16 

0.050 

-1.30 

4566.86 

Ta  i 

25926 

- 47817 

2.5 

0.79 

-0.10 

4573.29 

Ta  i 

12235 

- 34095 

0.090 

0.028 

-1.55 

4574.31 

Ta  i 

0 

- 21855 

0.021 

0.0065 

-2.19 

4580.69 

Ta  l 

9705 

- 31530 

0.026 

0.0083 

-2.08 

4583.17 

Ta  i 

9253 

- 31066 

0.015 

0.0049 

-2.31 

4601.42 

Ta  i 

15904 

- 37630 

0.20 

0.063 

-1.20 

4602.19 

Ta  i 

9705 

- 31428 

0.043 

0.014 

-1.87 

4604.28 

Ta  i 

22429 

- 44141 

0.56 

0.18 

-0.75 

4604.85 

Ta  i 

23927 

- 45637 

1.7 

0.53 

-0.28 

4619.51 

Ta  i 

9253 

- 30895 

0.21 

0.066 

-1.18 

4622.96 

Ta  l 

9976 

- 31601 

0.027 

0.0087 

-2.06 

4633.06 

Ta  i 

9976 

- 31554 

0.036 

0.012 

-1.94 

4661.12 

Ta  i 

13352 

- 34800 

0.18 

0.059 

-1.23 

4669.14 

Ta  i 

9253 

- 30665 

0.084 

0.027 

-1.56 

4681.88 

Ta  i 

2010 

- 23363 

0.038 

0.012 

-1.91 

4684.87 

Ta  i 

5621 

- 26960 

0.0099 

0.0033 

-2.49 

4685.27 

Ta  i 

9253 

- 30591 

0.024 

0.0079 

—2. 1 0 

4688.84 

Ta  i 

17224 

- 38546 

0.12 

0.039 

— 1.41 

4691.90 

Ta  l 

9759 

- 31066 

0.095 

0.031 

— 1.5 1 

4693.35 

Ta  i 

22682 

- 43982 

2.4 

0.80 

-0.10 

4701.32 

Ta  i 

10950 

- 32215 

0.066 

0.022 

-1.66 

4706.09 

Ta  i 

1 1244 

- 32487 

0.071 

0.024 

-1.63 

4722.88 

Ta  l 

0 

- 21168 

0.0019 

0.00065 

-3.19 

4730.12 

Ta  i 

12866 

- 34001 

0.15 

0.049 

-1.31 

4740.16 

Ta  i 

9976 

- 31066 

0.1 1 

0.038 

-1.42 

4745.93 

Ta  i 

17383 

- 38448 

0.22 

0.076 

-1.12 

4756.51 

Ta  i 

3964 

- 24982 

0.029 

0.0098 

-2.01 

4758.03 

Ta  i 

10950 

- 31961 

0.041 

0.014 

-1.85 

4768.98 

Ta  i 

12235 

- 33198 

0.16 

0.055 

-1.26 

4780.94 

Ta  i 

10690 

- 31601 

0.075 

0.026 

-1.59 

4786.64 

Ta  i 

9705 

- 30591 

0.014 

0.0048 

-2.32 

4812.75 

Ta  i 

0 

- 20772 

0.0089 

0.0031 

-2.51 

4819.53 

Ta  i 

13352 

- 34095 

0.15 

0.053 

-1.28 

4825.43 

Ta  i 

1 1244 

- 31961 

0.084 

0.029 

-1.54 

4832.18 

Ta  i 

9976 

- 30665 

0.036 

0.013 

-1.90 

4846.45 

Ta  i 

25009 

- 45637 

3.0 

1.0 

0.02 

4852.17 

Ta  i 

10950 

- 31554 

0.028 

0.0099 

-2.00 

4871.70 

Ta  i 

6069 

- 26590 

0.0042 

0.0015 

-2.83 

4879.14 

Ta  i 

23913 

- 44403 

0.42 

0.15 

-0.82 

4881.94 

Ta  i 

10950 

- 31428 

0.0091 

0.0032 

-2.49 

4883.95 

Ta  i 

9253 

- 29723 

0.039 

0.014 

-1.85 

4907.73 

Ta  i 

2010 

- 22380 

0.0021 

0.00077 

-3.11 

4914.96 

Ta  i 

0 

- 20340 

0.0010 

0.00036 

-3.44 

4920.11 

Ta  i 

12866 

- 33185 

0.14 

0.049 

-1.31 

4921.27 

Ta  i 

6049 

- 26364 

0.018 

0.0064 

-2.20 

4923.47 

Ta  i 

5621 

- 25926 

0.0031 

0.0011 

-2.95 

4924.96 

Ta  i 

17224 

- 37524 

0.10 

0.037 

-1.43 

4926.00 

Ta  i 

6069 

- 26364 

0.020 

0.0072 

-2.14 

4936.42 

Ta  i 

12235 

- 32487 

0.15 

0.054 

-1.26 
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gA 

gf 

Log  gf 

A 

K 

108/sec 

4937.63 

Ta  i 

17383 

- 37630 

0.21 

0.077 

-1.11 

4968.53 

Ta  i 

22380 

- 42502 

0.42 

0.16 

-0.81 

4969.69 

Ta  i 

10950 

- 31066 

0.029 

0.011 

-1.97 

4976.20 

Ta  i 

9253 

- 29344 

0.010 

0.0038 

-2.42 

5012.52 

Ta  i 

10950 

- 30895 

0.048 

0.018 

-1.74 

5037.37 

Ta  i 

13352 

- 33198 

0.25 

0.094 

-1.03 

5037.66 

Ta  i 

2010 

- 21855 

0.0044 

0.0017 

-2.78 

5043.32 

Ta  i 

11244 

- 31066 

0.059 

0.023 

-1.65 

5058.70 

Ta  i 

17383 

- 37146 

0.095 

0.036 

-1.44 

5067.87 

Ta  i 

12235 

- 31961 

0.088 

0.034 

-1.47 

5076.37 

Ta  i 

17383 

- 37077 

0.16 

0.063 

-1.20 

5082.25 

Ta  i 

10690 

- 30361 

0.018 

0.0068 

-2.17 

5087.37 

Ta  i 

11244 

- 30895 

0.041 

0.016 

-1.80 

5090.71 

Ta  i 

9705 

- 29344 

0.037 

0.014 

-1.84 

5095.27 

Ta  i 

12866 

- 32487 

0.038 

0.015 

-1.83 

5109.77 

Ta  i 

5621 

- 25186 

0.0026 

0.0010 

-2.99 

5117.25 

Ta  i 

27783 

- 47319 

2.5 

0.99 

-0.00 

5136.47 

Ta  i 

6049 

- 25513 

0.0045 

0.0018 

-2.75 

5141.62 

Ta  i 

6069 

- 25513 

0.014 

0.0057 

-2.24 

5143.69 

Ta  i 

9253 

- 28689 

0.035 

0.014 

-1.85 

5147.62 

Ta  i 

11244 

- 30665 

0.046 

0.018 

-1.73 

5148.78 

Ta  i 

17383 

- 36800 

0.087 

0.035 

-1.46 

5150.85 

Ta  I 

15391 

- 34800 

0.050 

0.020 

-1.70 

5153.42 

Ta  I 

3964 

- 23363 

0.0059 

0.0024 

-2.63 

5156.56 

Ta  i 

5621 

- 25009 

0.041 

0.016 

-1.79 

5161.81 

Ta  i 

9976 

- 29344 

0.032 

0.013 

-1.89 

5163.65 

Ta  i 

5621 

- 24982 

0.0078 

0.003  1 

-2.51 

5166.79 

Ta  i 

12866 

- 32215 

0.024 

0.0096 

-2.02 

5171.63 

Ta  i 

10690 

- 30021 

0.010 

0.0042 

-2.38 

5180.98 

Ta  i 

21855 

- 41151 

0.45 

0.18 

-0.74 

5188.93 

Ta  i 

12866 

- 32132 

0.019 

0.0076 

-2. 12 

5193.99 

Ta  I 

17383 

- 36631 

0.067 

0.027 

-1.57 

5212.74 

Ta  I 

0 

- 19178 

0.0028 

0.001  1 

-2.95 

5218.45 

Ta  I 

2010 

- 21168 

0.0048 

0.0020 

-2.70 

5230.80 

Ta  i 

6069 

- 25181 

0.0050 

0.002 1 

-2.69 

5235.39 

Ta  i 

12866 

- 31961 

0.028 

0.012 

-1.93 

5244.78 

Ta  i 

9705 

- 28767 

0.0065 

0.0027 

-2.57 

5281.02 

Ta  i 

9759 

- 28689 

0.0064 

0.0027 

-2.58 

5295.01 

Ta  i 

9253 

- 28134 

0.027 

0.01  1 

-1.94 

5318.67 

Ta  i 

25186 

- 43983 

1.0 

0.44 

-0.36 

5328.38 

Ta  i 

2010 

- 20772 

0.0029 

0.0013 

-2.90 

5336.13 

Ta  i 

12866 

- 31601 

0.026 

0.01  1 

-1.95 

5341.05 

Ta  i 

3964 

- 22682 

0.0093 

0.0040 

-2.40 

5342.25 

Ta  i 

9976 

- 28689 

0.0092 

0.0039 

-2.41 

5349.09 

Ta  i 

6049 

- 24739 

0.0060 

0.0026 

-2.59 

5349.57 

Ta  i 

12866 

- 31554 

0.041 

0.018 

-1.75 

5354.68 

Ta  i 

6069 

- 24739 

0.0076 

0.0032 

-2.49 

5365.95 

Ta  i 

17383 

- 36014 

0.044 

0.019 

-1.72 

5388.51 

Ta  i 

28767 

-47319 

1.8 

0.77 

-0.1  1 

5395.99 

Ta  i 

9253 

- 27781 

0.01  1 

0.0047 

—2.33 
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A K 


5397.56 

Ta  i 

17224 

- 

35746 

5402.51 

Ta  i 

0 

- 

18505 

5403.54 

Ta  i 

15114 

- 

33615 

5404.96 

Ta  i 

17224 

- 

35721 

5405.80 

Ta  l 

17383 

— 

35877 

5410.55 

Ta  i 

9705 

— 

28183 

5413.48 

Ta  i 

6049 

- 

245 1 7 

5419.13 

Ta  l 

6069 

- 

245  1 7 

5435.27 

Ta  l 

10950 

- 

29344 

5461.29 

Ta  l 

5621 

— 

23927 

5475.54 

Ta  i 

24243 

— 

42502 

5481.16 

Ta  i 

23355 

- 

41595 

5483.43 

Ta  i 

23363 

- 

41595 

5494.78 

Ta  i 

6049 

- 

24243 

5499.44 

Ta  i 

13352 

— 

31530 

5500.68 

Ta  i 

6069 

— 

24243 

5505.66 

Ta  i 

9976 

- 

28134 

5518.91 

Ta  i 

17383 

- 

35498 

5521.15 

Ta  i 

20647 

- 

38754 

5528.36 

Ta  i 

3964 

— 

22047 

5545.14 

Ta  i 

12866 

— 

30895 

5548.32 

Ta  i 

17224 

— 

35243 

5584.02 

Ta  i 

27734 

- 

45637 

5598.75 

Ta  i 

27781 

- 

45637 

5599.52 

Ta  i 

27783 

— 

45637 

5605.50 

Ta  i 

17383 

— 

35218 

5617.71 

Ta  i 

23355 

- 

41 151 

5620.68 

Ta  i 

12235 

- 

30021 

5635.71 

Ta  i 

10950 

- 

28689 

5640. 1 8 

Ta  i 

12866 

— 

30591 

5645.91 

Ta  i 

9253 

— 

26960 

5664.90 

Ta  i 

2010 

- 

19658 

5688.25 

Ta  i 

17224 

- 

34800 

5699.24 

Ta  i 

9253 

- 

26795 

5704.31 

Ta  i 

21 153 

— 

38679 

5706.28 

Ta  i 

24982 

— 

42502 

5715.24 

Ta  i 

10690 

- 

28183 

5716.53 

Ta  i 

12235 

- 

29723 

5746.71 

Ta  i 

26586 

— 

43983 

5761.61 

Ta  i 

24243 

— 

41595 

5766.56 

Ta  i 

9253 

— 

26590 

5767.91 

Ta  i 

9253 

- 

26586 

5771.93 

Ta  i 

25181 

- 

42502 

5776.77 

Ta  i 

6049 

— 

23355 

5780.02 

Ta  i 

20647 

— 

37943 

5780.71 

Ta  i 

6069 

— 

23363 

5811.10 

Ta  i 

3964 

— 

21168 

5816.51 

Ta  i 

26795 

— 

43983 

5843.94 

Ta  i 

9759 

— 

26866 

5849.68 

Ta  i 

10690 

- 

27781 

gA 

108/sec 

Log  gf 

0.068 

0.030 

-1.53 

0.0042 

0.0018 

-2.74 

0.019 

0.0082 

-2.09 

0.12 

0.052 

-1.29 

0.035 

0.015 

-1.81 

0.0056 

0.0025 

-2.61 

0.0029 

0.0013 

-2.90 

0.014 

0.0063 

-2.20 

0.028 

0.012 

-1.90 

0.0086 

0.0038 

—2.42 

0.58 

0.26 

-0.58 

0.22 

0.097 

-1.01 

0.29 

0.13 

-0.89 

0.0022 

0.00098 

-3.01 

0.042 

0.019 

-1.72 

0.0019 

0.00086 

-3.07 

0.0065 

0.0029 

-2.53 

0.23 

0.10 

-0.98 

0.057 

0.026 

-1.59 

0.00073 

0.00033 

-3.48 

0.0071 

0.0033 

-2.48 

0.048 

0.022 

-1.65 

1.4 

0.67 

-0.17 

0.69 

0.32 

-0.49 

1.4 

0.67 

-0.17 

0.021 

0.010 

-2.00 

0.1 1 

0.054 

-1.27 

0.021 

0.010 

-2.00 

0.0078 

0.0037 

-2.43 

0.025 

0.012 

-1.93 

0.036 

0.017 

-1.77 

0.0038 

0.0018 

-2.74 

0.069 

0.033 

-1.48 

0.0086 

0.0042 

-2.38 

0.099 

0.048 

-1.32 

0.48 

0.24 

-0.63 

0.01 1 

0.0052 

-2.28 

0.0039 

0.0019 

-2.71 

0.66 

0.33 

-0.48 

0.23 

0.11 

-0.95 

0.0055 

0.0027 

-2.56 

0.0068 

0.0034 

-2.47 

0.20 

0.098 

-1.01 

0.011 

0.0055 

-2.26 

0.14 

0.068 

-1.17 

0.0077 

0.0039 

-2.41 

0.0060 

0.0030 

-2.52 

0.75 

0.38 

-0.42 

0.011 

0.0054 

-2.27 

0.0039 

0.0020 

-2.70 

403 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

5877.36 

Ta  i 

13352 

- 30361 

0.15 

0.080 

-1.10 

5882.30 

Ta  i 

23515 

- 40510 

1.4 

0.74 

-0.13 

5901.91 

Ta  i 

11244 

- 28183 

0.031 

0.016 

-1.79 

5916.51 

Ta  i 

11792 

- 28689 

0.013 

0.0067 

-2.18 

5918.95 

Ta  i 

9976 

- 26866 

0.021 

0.011 

-1.95 

5925.90 

Ta  i 

17224 

- 34095 

0.028 

0.015 

-1.83 

5930.62 

Ta  i 

12866 

- 29723 

0.0082 

0.0043 

-2.36 

5931.05 

Ta  i 

24739 

- 41595 

0.35 

0.18 

-0.73 

5931.68 

Ta  i 

17224 

- 34078 

0.037 

0.020 

-1.71 

5935.54 

Ta  i 

23913 

- 40756 

0.21 

0.11 

-0.94 

5939.76 

Ta  i 

9759 

- 26590 

0.028 

0.015 

-1.83 

5944.02 

Ta  i 

9976 

- 26795 

0.057 

0.030 

-1.52 

5960.13 

Ta  i 

23913 

- 40686 

0.21 

0.11 

-0.95 

5997.23 

Ta  i 

13352 

- 30021 

0.11 

0.061 

-1.22 

6009.89 

Ta  i 

•24517 

- 41151 

0.35 

0.19 

-0.73 

6015.90 

Ta  i 

17383 

- 34001 

0.046 

0.025 

-1.60 

6020.72 

Ta  i 

9759 

- 26364 

0.021 

0.012 

-1.93 

6045.39 

Ta  I 

11244 

- 27781 

0.080 

0.044 

-1.36 

6047.25 

Ta  i 

12235 

- 28767 

0.043 

0.023 

-1.63 

6053.64 

Ta  i 

9705 

- 26220 

0.0052 

0.0029 

-2.55 

6090.82 

Ta  i 

25181 

- 41595 

0.50 

0.28 

-0.56 

6101.58 

Ta  i 

22429 

- 38813 

0.73 

0.41 

-0.39 

6140.07 

Ta  i 

26220 

- 42502 

0.52 

0.29 

-0.53 

6144.56 

Ta  i 

10690 

- 26960 

0.016 

0.0092 

-2.04 

6152.54 

Ta  I 

27734 

- 43983 

0.99 

0.56 

-0.25 

6154.50 

Ta  i 

9976 

- 26220 

0.026 

0.015 

-1.82 

6158.84 

Ta  i 

17383 

- 33615 

0.064 

0.036 

-1.44 

6170.46 

Ta  i 

27781 

- 43983 

0.48 

0.27 

-0.57 

6208.37 

Ta  i 

25478 

- 41581 

0.41 

0.23 

-0.63 

6249.79 

Ta  i 

12866 

- 28862 

0.017 

0.0099 

-2.00 

6256.68 

Ta  i 

6069 

- 22047 

0.0099 

0.0058 

-2.24 

6268.70 

Ta  i 

12235 

- 28183 

0.056 

0.033 

-1.48 

6281.33 

Ta  i 

10950 

- 26866 

0.016 

0.0096 

-2.02 

6287.91 

Ta  i 

12235 

- 28134 

0.014 

0.0082 

-2.09 

6289.34 

Ta  i 

10690 

- 26586 

0.0090 

0.0053 

-2.27 

6309.58 

Ta  i 

10950 

- 26795 

0.038 

0.023 

-1.64 

6325.08 

Ta  I 

6049 

- 21855 

0.0047 

0.0028 

-2.55 

6332.91 

Ta  i 

6069 

- 21855 

0.0032 

0.0019 

-2.72 

6346.02 

Ta  i 

9759 

- 25513 

0.0056 

0.0034 

-2A1 

6356.14 

Ta  i 

9253 

- 24982 

0.012 

0.0070 

-2.16 

6360.84 

Ta  i 

11244 

- 26960 

0.017 

0.010 

-1.99 

6373.06 

Ta  i 

22761 

- 38448 

0.26 

0.16 

-0.80 

6389.45 

Ta  i 

21153 

- 36800 

0.38 

0.23 

-0.63 

6392.21 

Ta  i 

10950 

- 26590 

0.0055 

0.0034 

-2.47 

6428.60 

Ta  i 

11244 

- 26795 

0.016 

0.010 

-2.00 

6430.79 

Ta  i 

12235 

- 27781 

0.086 

0.053 

-1.28 

6450.36 

Ta  i 

12235 

- 27734 

0.068 

0.042 

-1.37 

6455.83 

Ta  i 

9253 

- 24739 

0.0029 

0.0018 

-2.74 

6459.92 

Ta  i 

9705 

- 25181 

0.0052 

0.0032 

-2.49 

6485.37 

Ta  i 

13352 

- 28767 

0.17 

0.1  1 

-0.97 

404 


Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

6514.39 

Ta  i 

11244  - 26590 

0.025 

0.016 

-1.80 

6516.10 

Ta  i 

11244  - 26586 

0.025 

0.016 

-1.80 

6561.60 

Ta  i 

10690  - 25926 

0.0052 

0.0033 

-2.48 

6574.84 

Ta  i 

9976  - 25181 

0.017 

0.011 

-1.96 

6585.13 

Ta  i 

22761  - 37943 

0.062 

0.040 

-1.40 

6611.95 

Ta  i 

1 1244  - 26364 

0.027 

0.017 

-1.76 

6621.30 

Ta  i 

6069  - 21168 

0.0041 

0.0027 

-2.57 

6673.73 

Ta  i 

9759  - 24739 

0.015 

0.010 

-2.00 

6675.53 

Ta  i 

1 1244  - 26220 

0.040 

0.027 

-1.57 

6706.46 

Ta  i 

15114  - 30021 

0.010 

0.0068 

-2.17 

6709.39 

Ta  i 

23913  - 38813 

0.20 

0.14 

-0.87 

6740.73 

Ta  i 

13352  - 28183 

0.030 

0.021 

-1.69 

6754.91 

Ta  i 

26795  - 41595 

0.66 

0.45 

-0.34 

6755.85 

Ta  l 

11792  - 26590 

0.0032 

0.0022 

-2.66 

6770.37 

Ta  i 

23913  - 38679 

0.097 

0.067 

-1.17 

6771.74 

Ta  i 

9976  - 24739 

0.01 1 

0.0079 

-2.10 

6774.25 

Ta  l 

9759  - 24517 

0.0054 

0.0037 

-2.43 

6788.99 

Ta  i 

12235  - 26960 

0.01  1 

0.0074 

-2.13 

6790.06 

Ta  i 

6049  - 20772 

0.00063 

0.00043 

-3.36 

6799.27 

Ta  i 

6069  - 20772 

0.00063 

0.00043 

-3.36 

6813.25 

Ta  i 

9253  - 23927 

0.020 

0.014 

-1.86 

6865.13 

Ta  i 

10950  - 25513 

0.0029 

0.0020 

-2.69 

6866.23 

Ta  i 

12235  - 26795 

0.059 

0.042 

-1.38 

6875.27 

Ta  i 

9976  - 24517 

0.026 

0.018 

-1.74 

6896.77 

Ta  i 

10690  - 25186 

0.0026 

0.0019 

-2.72 

6900.55 

Ta  l 

26022  - 40510 

0.50 

0.36 

-0.45 

6902.10 

Ta  i 

9759  - 24243 

0.020 

0.015 

-1.84 

6927.38 

Ta  i 

13352  - 27783 

0.051 

0.037 

-1.44 

6928.54 

Ta  i 

13352  - 27781 

0.051 

0.037 

-1.44 

6951.26 

Ta  i 

13352  - 27734 

0.023 

0.017 

-1.78 

6953.88 

.Ta  i 

17224  - 31601 

0.048 

0.035 

-1.46 

6966.13 

Ta  i 

12235  - 26586 

0.046 

0.034 

-1.47 

6971.53 

Ta  i 

23913  - 38253 

0.062 

0.045 

-1.34 

6983.52 

Ta  i 

22761  - 37077 

0.12 

0.084 

-1.07 

6995.22 

Ta  i 

10690  - 24982 

0.019 

0.014 

-1.86 

7005.07 

Ta  i 

6069  - 20340 

0.0017 

0.0013 

-2.90 

7006.96 

Ta  i 

9976  - 24243 

0.010 

0.0076 

-2.12 

7025.03 

Ta  i 

10950  - 25181 

0.0090 

0.0066 

-2.18 

7031.51 

Ta  i 

17383  - 31601 

0.014 

0.010 

-1.99 

7039.07 

Ta  i 

22429  - 36631 

0.17 

0.13 

-0.90 

7085.40 

Ta  i 

9253  - 23363 

0.0022 

0.0016 

-2.79 

7093.02 

Ta  i 

12866  - 26960 

0.0067 

0.0051 

-2.29 

7108.05 

Ta  i 

22761  - 36826 

0.036 

0.028 

-1.56 

7121.27 

Ta  i 

22761  - 36800 

0.097 

0.073 

-1.13 

7148.63 

Ta  i 

12235  - 26220 

0.037 

0.028 

-1.55 

7172.90 

Ta  i 

11244  - 25181 

0.021 

0.016 

-1.80 

7250.27 

Ta  i 

10950  - 24739 

0.0051 

0.0040 

-2.39 

7276.96 

Ta  i 

11244  - 24982 

0.0055 

0.0044 

-2.36 

7286.36 

Ta  i 

11792  - 25513 

0.0018 

0.0014 

-2.85 

7301.74 

Ta  i 

12235  - 25926 

0.032 

0.025 

-1.60 

I! 


It 

P 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

7319.84 

Ta  I 

9705  - 23363 

0.0022 

0.0018 

-2.74 

7322.72 

Ta  i 

15114  - 28767 

0.0058 

0.0047 

-2.33 

7346.41 

Ta  i 

6049  - 19658 

0.0064 

0.0052 

-2.28 

7352.86 

Ta  i 

9759  - 23355 

0.015 

0.013 

-1.90 

7356.96 

Ta  i 

6069  - 19658 

0.0040 

0.0032 

-2.49 

7369.09 

Ta  i 

10950  - 24517 

0.014 

0.011 

-1.95 

7407.89 

Ta  i 

11244  - 24739 

0.027 

0.022 

-1.65 

7467.75 

Ta  i 

9976  - 23363 

0.0036 

0.0030 

-2.52 

7520.56 

Ta  i 

10950  - 24243 

0.0046 

0.0039 

-2.41 

7569.23 

Ta  i 

17383  - 30591 

0.0056 

0.0048 

-2.32 

7722.02 

Ta  i 

12235  - 25181 

0.0022 

0.0020 

-2.70 

7842.76 

Ta  i 

12235  - 24982 

0.0038 

0.0035 

-2.46 

7882.37 

Ta  i 

11244  - 23927 

0.014 

0.013 

-1.88 

7950.19 

Ta  i 

13352  - 25926 

0.0078 

0.0074 

-2.13 

7998.75 

Ta  i 

17224  - 29723 

0.0046 

0.0044 

-2.35 

8022.09 

Ta  i 

28689  - 41151 

0.12 

0.1 1 

-0.95 

8026.50 

Ta  i 

6049  - 18505 

0.0023 

0.0023 

-2.65 

8029.04 

Ta  i 

11792  - 24243 

0.00079 

0.00076 

-3.12 

8039.08 

Ta  i 

6069  - 18505 

0.00047 

0.00045 

-3.34 

8053.93 

Ta  i 

10950  - 23363 

0.00092 

0.00090 

-3.05 

8068.98 

Ta  i 

15391  - 27781 

0.0064 

0.0063 

-2.20 

8100.11 

Ta  i 

9705  - 22047 

0.00043 

0.00042 

-3.38 

8248.95 

Ta  i 

11244  - 23363 

0.0016 

0.0016 

-2.79 

8264.85 

Ta  i 

9759  - 21855 

0.0017 

0.0017 

-2.77 

8281.62 

Ta  i 

9976  - 22047 

0.0066 

0.0067 

-2.17 

8415.73 

Ta  i 

9976  - 21855 

0.00042 

0.00045 

-3.35 

8447.62 

Ta  i 

13352  - 25186 

0.0054 

0.0058 

-2.24 

8550.49 

Ta  i 

12235  - 23927 

0.0017 

0.0019 

—2.72 

8575.92 

Ta  i 

13352  - 25009 

0.0031 

0.0035 

-2.46 

8595.84 

Ta  i 

13352  - 24982 

0.0021 

0.0023 

-2.64 

406 


Wavelength  Spectrum  Energy  Levels  gA  gf 


A 


2146.87 

Ta  n 

1031 

2150.62 

Ta  H 

1031 

2165.01 

Ta  ii 

0 

2178.03 

Ta  ii 

3 1 80 

2182.71 

Ta  ii 

1031 

2193.20 

Ta  u 

2642 

2193.88 

Ta  n 

6187 

2196.03 

Ta  ii 

4416 

2199.67 

Ta  n 

0 

2210.03 

Ta  n 

0 

2215.60 

Ta  n 

4416 

2239.48 

Ta  ii 

2642 

2248.48 

Ta  ii 

9746 

2249.79 

Ta  u 

0 

2250.76 

Ta  ii 

1031 

2254.86 

Ta  n 

3180 

2255.77 

Ta  ii 

12436 

2256.5  1 

Ta  ii 

9746 

2258.71 

Ta  n 

0 

2261.42 

Ta  ii 

0 

2261.62 

Ta  ii 

1031 

2262.30 

Ta  ii 

2642 

2269.56 

Ta  ii 

12705 

2271.85 

Ta  n 

2642 

2272.59 

Ta  ii 

3180 

2282.19 

Ta  u 

1031 

2285.02 

Ta  ii 

5331 

2285.25 

Ta  ii 

2642 

2286.59 

Ta  ii 

9746 

2287.27 

Ta  ii 

12436 

2289.16 

Ta  ii 

3180 

2292.54 

Ta  ii 

0 

2301.47  - 

Ta  ii 

12705 

2302.24 

Ta  n 

5658 

2302.93 

Ta  n 

4416 

2303.49 

Ta  ii 

1031 

2308.46 

Ta  ii 

5658 

2312.60 

Ta  ii 

1031 

2315.46 

Ta  ii 

1031 

2319.16 

Ta  ii 

12436 

2331.29 

Ta  ii 

1 1767 

2332.19 

Ta  ii 

4416 

2334.88 

Ta  ii 

6831 

2335.75 

Ta  ii 

12705 

2338.28 

Ta  n 

6988 

2340.94 

Ta  ii 

6831 

2341.61 

Ta  n 

12436 

2353.86 

Ta  ii 

5331 

2356.05 

Ta  ii 

9690 

2356.90 

Ta  ii 

4416 

l()8/sec 

47596 

16. 

1.1 

47515 

7.7 

0.53 

46175 

5.5 

0.39 

49080 

15. 

1.1 

4683  1 

16. 

1.1 

48223 

1 1. 

0.80 

51754 

42. 

3.0 

49938 

47. 

3.4 

45447 

16. 

1.2 

45234 

15. 

1.1 

49536 

15. 

1.1 

47281 

39. 

3.0 

54207 

25. 

1.9 

44435 

6.8 

0.52 

45447 

24. 

1.8 

47515 

9.6 

0.74 

56753 

63. 

4.8 

54048 

39. 

3.0 

44259 

7.8 

0.60 

44206 

13. 

0.98 

45234 

5.1 

0.39 

4683  1 

35. 

2.7 

56753 

38. 

2.9 

46646 

26. 

2.0 

47169 

39. 

3.0 

44835 

7.7 

0.60 

49080 

9.2 

0.72 

46387 

29. 

2.3 

53466 

82. 

6.5 

56142 

49. 

3.8 

46851 

44. 

3.5 

43606 

3.3 

0.26 

56142 

37. 

2.9 

49080 

42. 

3.3 

47825 

32. 

2.5 

44430 

8.3 

0.66 

48963 

9.0 

0.72 

44259 

12. 

0.96 

44206 

12. 

0.95 

55543 

70. 

5.6 

54649 

27. 

2.2 

47281 

47. 

3.8 

49647 

26. 

2.1 

55505 

47. 

3.8 

49741 

48. 

3.9 

49536 

31. 

2.5 

55128 

68. 

5.6 

47801 

22. 

1.8 

52121 

47. 

3.9 

46831 

14. 

1.2 

Log  gf 


0.03 

-0.27 

-0.41 

0.04 

0.05 

-0.10 

0.48 

0.53 

0.06 

0.04 

0.03 

0.47 

0.27 

-0.29 

0.25 

-0.13 

0.68 

0.47 

-0.22 

-0.01 

-0.40 

0.44 

0.47 

0.31 

0.48 

-0.22 

-0.14 

0.36 

0.81 

0.58 

0.54 

-0.59 

0.46 

0.52 

0:40 

-0.18 

-0.14 

-0.02 

-0.02 

0.75 

0.34 

0.59 

0.33 

0.58 

0.59 

0.40 

0.75 

0.25 

0.60 

0.07 
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Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2359.16 

Ta  II 

9746 

- 52121 

47. 

4.0 

0.60 

2364.24 

Ta  ii 

6187 

- 48470 

100. 

8.4 

0.92 

2367.24 

Ta  II 

4416 

- 46646 

5.4 

0.46 

-0.34 

2369.32 

Ta  ii 

2642 

- 44835 

9.6 

0.81 

-0.09 

2370.76 

Ta  ii 

5658 

- 47825 

44. 

3.7 

0.57 

2372.80 

Ta  ii 

6831 

- 48963 

14. 

1.2 

0.07 

2373.94 

Ta  ii 

10713 

- 52825 

35. 

3.0 

0.47 

2378.31 

Ta  II 

1031 

- 43065 

6.8 

0.58 

-0.24 

2381.13 

Ta  ii 

2642 

- 44626 

30. 

2.6 

0.41 

2381.52 

Ta  ii 

0 

- 41977 

7.9 

0.67 

-0.17 

2383.72 

Ta  ii 

5658 

- 47596 

28. 

2.4 

0.37 

2384.28 

Ta  ii 

1031 

- 42960 

10. 

0.89 

-0.05 

2387.06 

Ta  ii 

4416 

- 46295 

175. 

15. 

1.18 

2388.37 

Ta  ii 

5658 

- 47515 

14. 

1.2 

0.07 

2389.11 

Ta  II 

9690 

- 51534 

59. 

5.0 

0.70 

2399.92 

Ta  ii 

3180 

- 44835 

4.9 

0.42 

-0.38 

2400.63 

Ta  ii 

6187 

- 47830 

516. 

45. 

1.65 

2402.13 

Ta  ii 

2642 

- 44259 

11. 

0.96 

-0.02 

2403.68 

Ta  ii 

11875 

- 53466 

58. 

5.0 

0.70 

2408.26 

Ta  ii 

5658 

- 47169 

25. 

2.2 

0.34 

2412.53 

Ta  ii 

14581 

- 56019 

32. 

2.8 

0.44 

2415.21 

Ta  ii 

6831 

- 48223 

65. 

5.7 

0.75 

2416.89 

Ta  ii 

2642 

- 44005 

28. 

2.5 

0.40 

2417.33 

Ta  ii 

0 

- 41355 

3.1 

0.27 

-0.57 

2421.85 

Ta  ii 

14581 

- 55859 

138. 

12. 

1.08 

2423.48 

Ta  ii 

3180 

- 44430 

19. 

1.7 

0.22 

2425.91 

Ta  ii 

12436 

- 53645 

99. 

8.8 

0.94 

2428.00 

Ta  ii 

5658 

- 46831 

15. 

1.3 

0.1 1 

2429.71 

Ta  ii 

0 

- 41145 

16. 

1.4 

0.16 

2431.06 

Ta  ii 

1031 

- 42153 

11. 

0.96 

-0.02 

2432.70 

Ta  II 

6187 

- 47281 

131. 

12. 

1.07 

2433.59 

Ta  ii 

3180 

- 44259 

15. 

1.4 

0.14 

2436.51 

Ta  ii 

12436 

- 53466 

107. 

9.6 

0.98 

2438.64 

Ta  ii 

6831 

- 47825 

37. 

3.3 

0.52 

2444.13 

Ta  ii 

2642 

- 43544 

1 1. 

1.0 

0.0 1 

2449.44 

Ta  ii 

6988 

- 47801 

30. 

2.7 

0.43 

2454.70 

Ta  ii 

11767 

- 52493 

43. 

3.9 

0.59 

2461.06 

Ta  ii 

10713 

- 51334 

59. 

5.3 

0.73 

2463.82 

Ta  ii 

12436 

- 5301 1 

149. 

14. 

1.13 

2466.99 

Ta  ii 

1031 

- 41555 

8.6 

0.79 

-0.1 1 

2467.37 

Ta  ii 

5658 

- 46175 

33. 

3.0 

0.47 

2468.41 

Ta  ii 

15851 

- 56351 

67. 

6.1 

0.79 

2470.90 

Ta  ii 

6187 

- 46646 

108. 

9.9 

1.00 

2473.31 

Ta  ii 

4416 

- 44835 

20. 

1.8 

0.27 

2476.67 

Ta  ii 

3180 

- 43544 

23. 

2.1 

0.33 

2479.58 

Ta  ii 

2642 

- 42960 

7.9 

0.73 

-0.14 

2481.86 

Ta  ii 

11875 

- 52156 

100. 

9.3 

0.97 

2484.72 

Ta  ii 

0 

- 40234 

3.7 

0.34 

-0.47 

2488.70 

Ta  ii 

4416 

- 44585 

94. 

8.7 

0.94 

2497.77 

Ta  ii 

0 

- 40024 

2.2 

0.20 

-0.69 
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wavelength  Spectrum  Energy  Levels  gA  gf 


A 


2498.33 

Ta  n 

4416 

2501.98 

Ta  ii 

9690 

2505.32 

Ta  ii 

5331 

2508.92 

Ta  ii 

9690 

2510.71 

Ta  u 

15726 

2513.10 

Ta  ii 

3180 

2513.88 

Ta  ii 

1 1767 

2526.02 

Ta  ii 

5658 

2532.12 

Ta  ii 

2642 

2537.94 

Ta  ii 

9690 

2545.49 

Ta  ii 

1031 

2551.73 

Ta  ii 

5658 

2554.62 

Ta  ii 

2642 

2554.91 

Ta  ii 

4416 

2556.51 

Ta  ii 

5331 

2557.71 

Ta  ii 

9690 

2569.13 

Ta  ii 

2642 

2571.51 

Ta  u 

5331 

2577.37 

Ta  ii 

1 1099 

2578.24 

Ta  ii 

1 2705 

2581.60 

Ta  n 

9746 

2584.49 

Ta  ii 

1 3475 

2588.88 

Ta  ii 

6831 

2589.81 

Ta  ii 

5658 

2590.20 

Ta  ii 

13560 

2593.66 

Ta  ii 

4416 

2594.25 

Ta  ii 

0 

2595.59 

Ta  ii 

0 

2596.45 

Ta  ii 

2642 

2600.73 

Ta  ii 

6187 

2603.49 

Ta  ii 

6187 

2606.43 

Ta  ii 

15851 

2612.61 

Ta  ii 

1031 

2628.85 

Ta  ii 

18494 

2630.53 

Ta  ii 

6831 

2633.79 

Ta  ii 

18494 

2635.58 

Ta  ii 

1031 

2637.93 

Ta  ii 

0 

2638.67 

Ta  ii 

5658 

2639.19 

Ta  ii 

1 1767 

2644.60 

Ta  ii 

2642 

2645.10 

Ta  ii 

6831 

2646.74 

Ta  ii 

11875 

2651.22 

Ta  ii 

4416 

2658.86 

Ta  ii 

6831 

2659.41 

Ta  ii 

2642 

2663.88 

Ta  ii 

14628 

2664.24 

Ta  ii 

17982 

2665.60 

Ta  ii 

1031 

2667.00 

Ta  ii 

1031 

K 

l()8/sec 

- 44430 

14. 

1.3 

- 49647 

78. 

7.4 

- 45234 

19. 

1.8 

- 49536 

55. 

5.2 

55544 

126. 

12. 

- 42960 

10. 

0.95 

- 51534 

54. 

5.1 

- 45234 

27. 

2.6 

- 42123 

48. 

4.6 

- 49080 

81. 

7.9 

- 40305 

12. 

1.1 

- 44835 

24. 

2.4 

- 41775 

34. 

3.3 

- 43544 

14. 

1.4 

- 44435 

22. 

2.1 

- 48776 

87. 

8.5 

- 41555 

9.6 

0.96 

- 44206 

58. 

5.8 

- 49887 

422. 

42. 

- 51480 

63. 

6.3 

- 48470 

18. 

1.8 

- 52156 

139. 

14. 

- 45447 

8.3 

0.84 

- 44259 

13. 

1.3 

- 52156 

22. 

2.2 

- 42960 

50. 

5.0 

- 38535 

11. 

1.1 

- 38516 

4.1 

0.42 

- 41145 

22. 

2.3 

- 44626 

13! 

1.3 

- 44585 

115. 

12. 

- 54206 

91. 

9.3 

- 39296 

4.8 

0.49 

- 56522 

115. 

12. 

- 44835 

16. 

1.7 

- 56451 

144. 

15. 

- 38962 

48. 

5.0 

- 37897 

1.5 

0.16 

- 43544 

12. 

1.3 

- 49647 

35. 

3.7 

- 40444 

7.3 

0.76 

- 44626 

24. 

2.5 

- 49647 

107. 

11. 

- 42123 

27. 

2.8 

- 44430 

22. 

2.4 

- 40234 

4.9 

0.52 

- 52156 

27. 

2.9 

- 55505 

80. 

8.5 

- 38535 

7.9 

0.85 

- 38516 

1.5 

0.16 

Log  gf 


0.10 

0.87 

0.25 

0.71 

1.08 

-0.02 

0.71 

0.41 

0.66 

0.90 

0.05 

0.37 

0.52 

0.15 

0.33 

0.93 

-0.02 

0.76 

1.62 

0.80 

0.26 

1.15 

-0.08 

0.13 

0.34 

0.70 

0.03 

-0.38 

0.35 

0.13 

1.07 
0.97 

-0.31 

1.08 
0.22 

1.17 

0.70 

-0.80 

0.11 

0.57 

-0.12 

0.39 

1.05 

0.45 

0.38 

-0.28 

0.46 

0.93 

-0.07 

-0.79 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2669.58 

Ta  ii 

24870  - 62318 

377. 

40. 

1.61 

2672.50 

Ta  II 

5658  - 43065 

13. 

1.4 

0.15 

2674.18 

Ta  ii 

15851  - 53235 

62. 

6.7 

0.83 

2675.90 

Ta  ii 

4416  - 41775 

69. 

7.4 

0.87 

2676.48 

Ta  ii 

10713  - 48064 

26. 

2.8 

0.45 

2678.80 

Ta  ii 

18186  - 55505 

107. 

12. 

1.06 

2680.06 

Ta  ii 

5658  - 42960 

34. 

3.7 

0.57 

2680.66 

Ta  ii 

4416  - 41709 

20. 

2.1 

0.32 

2685.17 

Ta  ii 

4125  - 41355 

123. 

13. 

1.12 

2689.24 

Ta  ii 

6831  - 44005 

17. 

1.9 

0.27 

2691.80 

Ta  ii 

4416  - 41555 

4.3 

0.47 

-0.33 

2692.83 

Ta  ii 

3180  - 40305 

2.5 

0.28 

-0.56 

2694.52 

Ta  ii 

2642  - 39744 

24. 

2.6 

0.41 

2695.54 

Ta  ii 

10713  - 47801 

21. 

2.2 

0.35 

2695.71 

Ta  ii 

9746  - 46831 

9.8 

1.1 

0.03 

2702.80 

Ta  ii 

0 - 36988 

2.8 

0.31 

-0.51 

2709.27 

Ta  ii 

9746  - 46646 

112. 

12. 

1.09 

2710.72 

Ta  ii 

24226  - 61106 

60. 

6.7 

0.82 

2727.44 

Ta  ii 

5331  - 41984 

45. 

5.1 

0.70 

2730.73 

Ta  ii 

28044  - 64653 

141. 

16. 

1.20 

2733.34 

Ta  ii 

18554  - 55128 

46. 

5.2 

0.71 

2735.26 

Ta  ii 

9746  - 46295 

34. 

3.9 

0.59 

2739.26 

Ta  ii 

5658  - 42153 

21. 

2.3 

0.37 

2740.70 

Ta  ii 

17168  - 53645 

39. 

4.4 

0.65 

2746.83 

Ta  ii 

15726  - 52121 

129. 

15. 

1.16 

2750.41 

Ta  ii 

11875  - 48223 

37. 

4.2 

0.62 

2752.49 

Ta  ii 

2642  - 38962 

17. 

1.9 

0.29 

2757.26 

Ta  ii 

12705  - 48963 

43. 

4.9 

0.69 

2759.06 

Ta  ii 

6831  - 43065 

9.1 

1.0 

0.01 

2761.68 

Ta  ii 

1031  - 37231 

1 1. 

1.3 

0.10 

2763.37 

Ta  ii 

0 - 36177 

2.1 

0.24 

-0.62 

2768.09 

Ta  ii 

3180  - 39296 

2.4 

0.27 

-0.57 

2775.11 

Ta  ii 

5331  - 41355 

11. 

1.2 

0.09 

2775.35 

Ta  ii 

18186  - 54207 

48. 

5.6 

0.75 

2776.71 

Ta  ii 

17231  - 53235 

32. 

3.8 

0.57 

2778.82 

Ta  ii 

13560  - 49536 

37. 

4.2 

0.63 

2780.34 

Ta  ii 

1031  - 36988 

2.5 

0.29 

-0.54 

2784.97 

Ta  ii 

5658  - 41555 

13. 

1.6 

0.19 

2786:77 

Ta  ii 

2642  - 38516 

2.2 

0.26 

-0.59 

2789.15 

Ta  n 

17168  - 5301 1 

63. 

7.4 

0.87 

2791.37 

Ta  ii 

5331  - 41 145 

11. 

1.2 

0.10 

2793.86 

Ta  ii 

3180  - 38962 

2.2 

0.25 

-0.60 

2795.20 

Ta  II 

12705  - 48470 

30. 

3.5 

0.54 

2797.76 

Ta  ii 

1031  - 36764 

16. 

1.8 

0.26 

2814.31 

Ta  ii 

6187  - 41709 

9.5 

1.1 

0.05 

2817.10 

Ta  ii 

5658  - 41 145 

20. 

2.4 

0.38 

2819.14 

Ta  ii 

10713  - 46175 

14. 

1.7 

0.23 

2827.48 

Ta  ii 

14581  - 49938 

73. 

8.8 

0.94 

2828.58 

Ta  ii 

31267  - 66610 

463. 

56. 

1.74 

2829.79 

Ta  ii 

4416  - 39744 

1.8 

0.22 

-0.66 

410 


Wavelength  Spectrum  Energy  Levels  gA  gf 


A 


2832.70 

Ta  it 

683 1 

2838.24 

Ta  ii 

15851 

2843.51 

Ta  u 

18186 

2844.46 

Ta  ii 

1031 

2852.36 

Ta  ii 

18186 

2856.69 

Ta  ii 

12601 

2857.28 

Ta  ii 

9705 

2858.44 

Ta  ii 

533  1 

2860.88 

Ta  ii 

6831 

2865.32 

Ta  u 

17231 

2867.41 

Ta  ii 

17982 

2877.05 

Ta  ii 

13475 

2877.69 

Ta  ii 

9690 

2879.05 

Ta  n 

6831 

2882.33 

Ta  ii 

9746 

2885.40 

Ta  ii 

5658 

2890.25 

Ta  n 

2642 

2900.75 

Ta  n 

12705 

2905.24 

Ta  ii 

4125 

2913.45 

Ta  ii 

6831 

2917.56 

Ta  u 

13560 

2918.96 

Ta  u 

17231 

2922.1 1 

Ta  ii 

15726 

2938.00 

Ta  n 

18554 

2949.92 

Ta  ii 

14581 

2952.99 

Ta  ii 

9690 

2956.84 

Ta  ii 

15726 

2957.88 

Ta  ii 

9746 

2965.13 

Ta  ii 

0 

2965.92 

Ta  ii 

0 

2968.28 

Ta  ii 

11767 

2976.26 

Ta  ii 

12705 

2978.18 

Ta  ii 

18554 

2986.81 

Ta  ii 

2642 

2999.37 

Ta  ii 

14495 

3002.98 

Ta  ii 

13560 

3004.92 

Ta  ii 

9690 

3010.84 

Ta  II 

5331 

3012.54 

Ta  ii 

5331 

3037.50 

Ta  ii 

6831 

3040.70 

Ta  ii 

5658 

3042.06 

Ta  ii 

4125 

3042.44 

Ta  ii 

11767 

3056.62 

Ta  ii 

17231 

3057.22 

Ta  ii 

14581 

3087.76 

Ta  ii 

9746 

3101.03 

Ta  ii 

11767 

3127.76 

Ta  ii 

9746 

3133.89 

Ta  ii 

5331 

3137.44 

Ta  ii 

9690 

K 

108/sec 

42123 

7.1 

0.86 

5 1 074 

81. 

9.8 

53344 

90. 

1 1. 

36177 

5.7 

0.69 

53235 

78. 

9.5 

47596 

33. 

4.1 

44693 

22 

2.7 

40305 

14. 

1.7 

41775 

5.7 

0.70 

52121 

86. 

1 1. 

52846 

127. 

16. 

48223 

48. 

6.0 

44430 

21. 

2.6 

41555 

6.2 

0.77 

44430 

7.0 

0.87 

40305 

5.4 

0.68 

37231 

2.1 

0.26 

47169 

27. 

3.4 

38535 

6.6 

0.84 

41145 

2.8 

0.35 

47825 

18. 

2.3 

51480 

98. 

13. 

49938 

28. 

3.5 

52580 

42. 

5.4 

48470 

21. 

2.7 

43544 

17. 

2.2 

49536 

91. 

12! 

43544 

5.6 

0.73 

33715 

7.8 

1.0 

33706 

0.96 

0.13 

45447 

9.5 

1.3 

46295 

31. 

4.2 

52121 

120. 

16. 

36113 

2.4 

0.32 

47825 

37. 

5.0 

46851 

15. 

2.0 

42960 

11. 

1.5 

38535 

4.8 

0.66 

38516 

82. 

11. 

39744 

6.8 

0.95 

38535 

1.7 

0.24 

36988 

8.5 

1.2 

44626 

27. 

3.8 

49938 

72. 

10. 

47281 

58. 

8.1 

42123 

7.8 

1.1 

44005 

17. 

2.4 

41709 

18. 

2.6 

37231 

2.5 

0.37 

41555 

6.7 

0.99 

Log  gf 


-0.07 

0.99 

1.04 
-0.16 

0.98 

0.61 

0.44 

0.23 

-0.15 

1.03 

1.20 
0.78 
0.41 
-0.1  1 
-0.06 

-0.17 

-0.59 

0.53 

-0.07 

-0.45 

0.36 

1.10 

0.55 

0.74 

0.43 

0.34 

1.07 

-0.14 

0.01 

-0.90 

0.10 

0.62 

1.20 

-0.49 

0.70 

0.29 

0.16 

-0.18 

1.05 
-0.02 

-0.62 

0.07 

0.58 

1.00 

0.91 

0.05 

0.38 

0.41 

-0.44 

-0.00 


411 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3142.96 

Ta  ii 

9746 

- 41555 

6.7 

1.00 

-0.00 

3155.25 

Ta  ii 

6831 

- 38516 

1.8 

0.27 

-0.57 

3156.76 

Ta  ii 

11875 

- 43544 

7.4 

1.1 

0.04 

3157.96 

Ta  ii 

5331 

- 36988 

2.3 

0.35 

-0.46 

3168.18 

Ta  ii 

15726 

- 47281 

38. 

5.8 

0.76 

3213.91 

Ta  ii 

5658 

- 36764 

5.8 

0.90 

-0.05 

3229.88 

Ta  ii 

14495 

- 45447 

29. 

4.5 

0.65 

3240.94 

Ta  ii 

5331 

- 36177 

3.1 

0.48 

-0.32 

3274.95 

Ta  ii 

3180 

- 33706 

2.7 

0.43 

-0.36 

3275.68 

Ta  ii 

5658 

- 36177 

2.1 

0.34 

-0.47 

3339.91 

Ta  ii 

6831 

- 36764 

3.9 

0.66 

-0.18 

3349.21 

Ta  ii 

14581 

- 44430 

34. 

5.8 

0.76 

3379.52 

Ta  ii 

4125 

- 33706 

1.8 

0.31 

-0.52 

3406.66 

Ta  ii 

6831 

- 36177 

4.4 

0.77 

-0.11 

3414.14 

Ta  ii 

6831 

- 36113 

3.6 

0.62 

-0.21 

3417.03 

Ta  ii 

0 

- 29257 

0.17 

0.030 

-1.52 

3440.24 

Ta  ii 

14495 

- 43554 

19. 

3.5 

0.54 

3446.91 

Ta  ii 

12705 

- 41709 

9.7 

1.7 

0.24 

3541.88 

Ta  ii 

1031 

- 29257 

0.38 

0.072 

-1.14 

3573.44 

Ta  ii 

11767 

- 39744 

12. 

2.2 

0.34 

3662.34 

Ta  ii 

9690 

- 36988 

2.2 

0.44 

-0.36 

3694.52 

Ta  ii 

14495 

- 41555 

6.9 

1.4 

0.15 

3830.00 

Ta  ii 

5658 

- 31760 

0.23 

0.050 

-1.30 

3833.74 

Ta  ii 

3180 

- 29257 

0.70 

0.16 

-0.81 

3922.42 

Ta  ii 

6831 

- 32318 

0.47 

0.11 

-0.97 

3981.01 

Ta  ii 

11875 

- 36988 

0.59 

0.14 

-0.85 

4095.55 

Ta  II 

11767 

- 36177 

0.48 

0.12 

-0.92 

4176.90 

Ta  ii 

14581 

- 38516 

3.8 

1.00 

-0.00 

4235.94 

Ta  ii 

24870 

- 48470 

45. 

12. 

1.08 

5109.37 

Ta  II 

9690 

- 29257 

0.085 

0.033 

-1.48 

5237.53 

Ta  II 

14628 

- 33715 

0.38 

0.16 

-0.80 

412 


Wavelength  Spectrum 

Energy  Levels 

A 

K 

4318.85 

Tb  i x 

0 - 23148 

4326.47 

Tb  i 

0 - 23107 

4338.45 

Tb  t . 

0 - 23043 

gA 

gf 

Loggf 

1 08/sec 

5.2 

1.5 

0.16 

7.2 

2.0 

0.31 

4.1 

1.1 

0.06 

413 


Wavelength  Spectrum 
A 

Energy  Levels 
K 

gA 

108/sec 

gf 

Log  gf 

1994.20 

Te  i 

4751 

- 54877 

3.2 

0.19 

-0.72 

2002.00 

Te  i 

4751 

- 54685 

6.3 

0.38 

-0.42 

2081.03 

Te  i 

10559 

- 58596 

5.7 

0.37 

-0.43 

2142.75 

Te  i 

0 

- 46653 

5.8 

0.40 

-0.40 

2147.19 

Te  i 

10559 

- 57116 

5.8 

0.40 

-0.40 

2159.79 

Te  i 

10559 

- 56845 

0.72 

0.051 

-1.29 

2259.04 

Te  i 

0 

- 44253 

0.33 

0.025 

-1.60 

2383.25 

Te  i 

4707 

- 46653 

6.4 

0.55 

-0.26 

2385.76 

Te  i 

4751 

- 46653 

8.2 

0.70 

-0.16 

2530.70 

Te  i 

4751 

- 44253 

0.74 

0.071 

-1.15 

3175.11 

Te  i 

23199 

- 54685 

6.2 

0.94 

-0.03 

414 


Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2987.68 

Th  i 

3688 

— 

37149 

0.96 

0.13 

-0.89 

3060.44 

Th  t 

0 

- 

32666 

0.66 

0.093 

-1.03 

3120.88 

Th  i 

2558 

- 

34591 

0.68 

0.099 

-1.00 

3136.22 

Th  i 

4962 

- 

36838 

2.6 

0.38 

-0.42 

3136.83 

Th  l 

0 

— 

31870 

0.32 

0.047 

-1.33 

3140.27 

Th  l 

2869 

— 

34704 

1.4 

0.21 

-0.68 

3145.63 

Th  i 

0 

- 

31781 

0.31 

0.046 

-1.34 

3171.26 

Th  t 

0 

- 

31524 

0.33 

0.050 

-1.30 

3173.43 

Th  t 

2869 

- 

34372 

0.74 

0.1 1 

-0.95 

3192.57 

Th  i 

2869 

— 

34183 

0.71 

0.1  1 

-0.96 

3195.69 

Th  t 

0 

— 

31283 

0.31 

0.048 

-1.32 

321 1.20 

Th  i 

2869 

- 

34001 

0.68 

0.10 

-0.98 

3214.08 

Th  t 

2558 

- 

33662 

0.62 

0.096 

-1.02 

3214.38 

Th  i 

4962 

- 

36063 

1.2 

0.19 

-0.73 

3232.31 

Th  i 

0 

— 

30929 

0.22 

0.034 

-1.47 

3235.00 

Th  t 

3688 

— 

34591 

0.81 

0.13 

-0.90 

3244.46 

Th  i 

0 

- 

30813 

0.56 

0.088 

-1.06 

3249.87 

Th  i 

0 

- 

30762 

0.48 

0.076 

-1.12 

3272.05 

Th  i 

0 

- 

30553 

0.52 

0.084 

-1.08 

3304.24 

Th  i 

0 

— 

30255 

2.1 

0.34 

-0.47 

3309.36 

Th  t 

0 

— 

30209 

0.54 

0.089 

-1.05 

3322.09 

Th  i 

2558 

- 

32651 

0.48 

0.079 

-1.10 

3330.48 

Th  i 

0 

- 

30017 

1.0 

0.17 

-0.77 

3333.13 

Th  t 

2869 

- 

32863 

1.5 

0.26 

-0.59 

3348.77 

Th  I 

0 

— 

29853 

1.2 

0.20 

-0.69 

3365.33 

Th  i 

2869 

— 

32575 

1.1 

0.18 

-0.74 

3380.86 

Th  i 

2869 

- 

32439 

1.0 

0.18 

-0.75 

3389.46 

Th  t 

811 1 

- 

37606 

4.4 

0.77 

-0.12 

3396.73 

Th  I 

3865 

- 

33297 

2.1 

0.36 

-0.45 

3402.02 

Th  i 

8460 

— 

37846 

7.4 

1.3 

0.11 

3405.56 

Th  I 

3688 

— 

33043 

1.9 

0.33 

-0.48 

3421.21 

Th  i 

2869 

- 

32090 

2.9 

0.52 

-0.29 

3423.99 

Th  i 

0 

- 

29197 

0.89 

0.16 

-0.81 

3429.00 

Th  i 

2558 

- 

31713 

1.3 

0.23 

—0.63 

3437.31 

Th  i 

2869 

— 

31953 

2.4 

0.43 

-0.36 

3442.58 

Th  i 

4962 

— 

34001 

1.5 

0.26 

-0.59 

3461.02 

Th  i 

0 

- 

28885 

0.60 

0.11 

-0.96 

3461.22 

Th  i 

4962 

- 

33845 

3.3 

0.60 

-0.22 

3466.52 

Th  i 

4962 

— 

33801 

3.3 

0.59 

-0.23 

3471.21 

Th  i 

3865 

— 

32666 

1.5 

0.27 

-0.56 

3471.95 

Th  i 

7280 

— 

36074 

1.6 

0.30 

-0.53 

3480.05 

Th  i 

8111 

- 

36838 

2.0 

0.37 

-0.43 

3496.81 

Th  i 

0 

— 

28589 

0.20 

0.037 

-1.43 

3498.95 

Th  t 

7502 

- 

36074 

3.0 

0.55 

-0.26 

3518.40 

Th  i 

2869 

— 

31283 

0.86 

0.16 

-0.80 

3526.64 

Th  i 

0 

— 

28348 

0.19 

0.035 

-1.45 

3531.44 

Th  i 

4962 

— 

33271 

1.5 

0.28 

-0.55 

3544.02 

Th  i 

8800 

— 

37009 

5.7 

1.1 

0.03 

3547.34 

Th  i 

3688 

— 

31870 

1.0 

0.19 

-0.71 

3549.60 

Th  i 

8111 

— 

36275 

4.3 

0.81 

-0.09 

415 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3555.02 

Th  i 

2869  - 30991 

1.1 

0.21 

-0.67 

3567.26 

Th  i 

0 - 28025 

0.42 

0.080 

-1.10 

3569.82 

Th  i 

3865  - 31870 

1.0 

0.20 

-0.70 

3584.18 

Th  i 

2869  - 30762 

0.61 

0.12 

-0.93 

3589.75 

Th  i 

7502  - 35351 

3.3 

0.64 

-0.19 

3591.46 

Th  i 

3688  - 31524 

0.94 

0.18 

-0.74 

3598.12 

Th  i 

0 - 27784 

0.62 

0.12 

-0.92 

3604.68 

Th  i 

5563  - 33297 

1.2 

0.24 

-0.61 

3612.43 

Th  i 

0 - 27674 

0.45 

0.088 

-1.06 

3612.87 

Th  i 

0 - 27671 

0.16 

0.031 

-1.50 

3618.36 

Th  i 

7502  - 35131 

2.1 

0.41 

-0.38 

3622.33 

Th  i 

5563  - 33162 

1.5 

0.30 

-0.53 

3622.80 

Th  i 

3688  - 31283 

0.71 

0.14 

-0.85 

3638.64 

Th  i 

8800  - 36275 

1.8 

0.36 

-0.44 

3642.25 

Th  i 

0 - 27448 

0.67 

0.13 

-0.88 

3643.51 

Th  i 

6362  - 33801 

1.5 

0.29 

-0.54 

3649.73 

Th  i 

5563  - 32955 

1.7  - 

0.34 

-0.46 

3666.98 

Th  I 

8800  - 36063 

3.1 

0.63 

-0.20 

3669.96 

Th  I 

8111  - 35351 

5.7 

1.1 

0.06 

3671.54 

Th  I 

6362  - 33591 

1.2 

0.24 

-0.61 

3692.57 

Th  i 

3688  - 30762 

0.94 

0.19 

-0.72 

3698.11 

Th  i 

9805  - 36838 

5.6 

1.2 

0.06 

3700.98 

Th  i 

5563  - 32575 

0.39 

0.080 

-1.09 

3703.78 

Th  i 

4962  - 31953 

0.66 

0.14 

-0.87 

3704.87 

Th  i 

2869  - 29853 

0.36 

0.075 

-1.13 

3706.77 

Th  i 

8111  - 35081 

6.4 

1.3 

0.12 

3711.62 

Th  i 

6362  - 33297 

0.96 

0.20 

-0.70 

3719.44 

Th  I 

0 - 26878 

1.1 

0.23 

-0.64 

3727.90 

Th  i 

2869  - 29686 

0.47 

0.097 

-1.01 

3730.37 

Th  i 

6362  - 33162 

1.4 

0.29 

-0.53 

3758.46 

Th  i 

2558  - 29157 

0.46 

0.096 

-1.02 

3765.24 

Th  i 

8800  - 35351 

2.3 

0.49 

-0.31 

3770.05 

Th  I 

5563  - 32080 

1.5 

0.32 

-0.49 

3771.37 

Th  I 

0 - 26508 

0.34 

0.072 

-1.14 

3796.72 

Th  i 

8800  - 35131 

1.1 

0.24 

-0.62 

3798.10 

Th  i 

4962  - 31283 

0.37 

0.081 

-1.09 

3801.44 

Th  I 

7502  - 33801 

1.7 

0.37 

-0.43 

3803.07 

Th  i 

0 - 26287 

0.96 

0.21 

-0.68 

3803.98 

Th  i 

8800  - 35081 

1.6 

0.35 

-0.45 

3828.38 

Th  i 

0 - 26113 

0.70 

0.15 

-0.81 

3830.77 

Th  i 

0 - 26097 

0.17 

0.038 

-1.42 

3837.87 

Th  i 

2869  - 28918 

0.87 

0.19 

-0.72 

3840.80 

Th  i 

4962  - 30991 

0.52 

0.12 

-0.94 

3852.14 

Th  i 

3688  - 29640 

0.36 

0.079 

-1.10 

3874.86 

Th  I 

4962  - 30762 

1.5 

0.33 

-0.48 

3875.37 

Th  i 

2869  - 28666 

0.68 

0.15 

-0.81 

3875.64 

Th  I 

7502  - 33297 

0.34 

0.076 

-1.12 

3879.64 

Th  i 

7502  - 33271 

1.7 

0.38 

-0.42 

3885.77 

Th  I 

6362  - 32090 

0.48 

0.11 

-0.97 

3886.91 

Th  i 

2869  - 28589 

0.31 

0.071 

-1.15 

416 


Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K. 

108/sec 

3916.42 

Th  l 

0 

_ 

25526 

0.066 

0.015 

-1.82 

3919.02 

Th  l 

3688 

- 

29197 

0.43 

0.098 

-1.01 

3923.80 

Th  i 

2869 

- 

28347 

0.084 

0.019 

-1.71 

3925.09 

Th  l 

3688 

- 

29158 

0.53 

0.12 

-0.91 

3947.33 

Th  i 

9805 

— 

35131 

2.3 

0.54 

-0.27 

3948.03 

Th  i 

0 

— 

25322 

0.090 

0.021 

-1.68 

3952.76 

Th  l 

3865 

- 

29157 

0.19 

0.044 

-1.36 

3955.17 

Th  i 

9805 

- 

35081 

2.3 

0.53 

-0.27 

3959.30 

Th  i 

5563 

- 

30813 

0.68 

0.16 

-0.80 

3962.42 

Th  i 

3688 

— 

28918 

0.20 

0.047 

-1.33 

3973.20 

Th  l 

6362 

— 

31524 

1.1 

0.27 

-0.57 

3987.22 

Th  i 

7502 

- 

32575 

0.84 

0.20 

-0.70 

3990.49 

Th  i 

3865 

- 

28918 

0.40 

0.096 

-1.02 

3991.73 

Th  i 

8800 

- 

33845 

1.6 

0.39 

-0.41 

4005.09 

Th  l 

3688 

— 

28649 

0.19 

0.045 

-1.35 

4009.05 

Th  i 

7502 

— 

32439 

2 2 

0.53 

-0.28 

4009.72 

Th  i 

811 1 

- 

33043 

0.65 

0.16 

-0.81 

4011.59 

Th  i 

6362 

— 

31283 

0.39 

0.095 

-1.02 

4012.50 

Th  i 

2869 

- 

27784 

0.73 

0.18 

-0.75 

4030.84 

Th  l 

2869 

— 

27671 

0.64 

0.16 

-0.81 

4036.05 

Th  l 

0 

— 

24770 

0.28 

0.069 

-1.16 

4043.40 

Th  l 

4962 

- 

29686 

0.51 

0.12 

-0.91 

4059.25 

Th  l 

6362 

- 

30991 

0.92 

0.23 

-0.65 

4067.45 

Th  i 

2869 

- 

27448 

0.14 

0.034 

-1.47 

4075.50 

Th  i 

2558 

— 

27088 

0.12 

0.030 

-1.52 

4083.47 

Th  I 

3865 

— 

28348 

0.22 

0.055 

-1.26 

4085.43 

Th  l 

8800 

- 

33271 

1.1 

0.26 

-0.58 

4088.72 

Th  l 

6362 

- 

30813 

0.44 

0.1 1 

-0.96 

4089.14 

Th  i 

2869 

- 

27317 

0.13 

0.033 

—1.48 

4097.74 

Th  i 

2869 

— 

27266 

0.26 

0.065 

-1.19 

4100.34 

Th  i 

0 

— 

24381 

0.16 

0.040 

-1.40 

4102.62 

Th  l 

7502 

- 

31870 

0.47 

0.12 

-0.92 

4107.86 

Th  i 

3688 

- 

28025 

0.16 

0.041 

-1.39 

4109.32 

Th  l 

8111 

- 

32439 

0.56 

0.14 

-0.85 

4112.75 

Th  i 

0 

— 

24308 

0.24 

0.061 

-1.22 

4134.06 

Th  i 

0 

— 

24182 

0.19 

0.049 

-1.31 

4158.54 

Th  i 

9805 

- 

33845 

1.7 

0.44 

—0.36 

4192.36 

Th  i 

6362 

- 

30209 

0.15 

0.040 

-1.40 

4193.02 

Th  i 

8111 

- 

31953 

1.1 

0.29 

-0.53 

4213.07 

Th  i 

2558 

— 

26287 

0.10 

0.027 

-1.57 

4227.39 

Th  i 

7280 

— 

30929 

0.37 

0.10 

-1.00 

4235.46 

Th  i 

0 

- 

23604 

0.071 

0.019 

-1.72 

4256.25 

Th  i 

7502 

- 

30991 

0.48 

0.13 

-0.88 

4257.50 

Th  i 

0 

- 

23481 

0.081 

0.022 

-1.66 

4260.34 

Th  i 

9805 

— 

33271 

1.5 

0.40 

-0.40 

4269.94 

Th  i 

8111 

_ 

31524 

0.22 

0.061 

-1.21 

4272.86 

Th  i 

8800 

— 

32197 

0.54 

0.15 

-0.83 

4280.57 

Th  i 

5563 

— 

28918 

0.11 

0.030 

-1.53 

4288.66 

Th  i 

7502 

— 

30813 

0.18 

0.051 

-1.29 

4312.99 

Th  I 

2869 

- 

26049 

0.24 

0.067 

-1.17 

417 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

4315.25 

Th  I 

2869  - 26036 

0.096 

0.027 

-1.57 

4330.84 

Th  I 

8111  - 31195 

0.21 

0.058 

-1.23 

4337.28 

Th  I 

0 - 23049 

0.094 

0.026 

-1.58 

4349.07 

Th  I 

4962  - 27949 

0.17 

0.047 

-1.33 

4374.13 

Th  i 

0 - 22855 

0.060 

0.017 

-1.77 

4378.18 

Th  I 

2869  - 25703 

0.089 

0.026 

-1.59 

4393.76 

Th  I 

7502  - 30255 

0.16 

0.047 

-1.33 

4401.58 

Th  I 

4962  - 27674 

0.16 

0.045 

-1.34 

4408.88 

Th  I 

3688  - 26363 

0.16 

0.047 

-1.33 

4416.84 

Th  i 

9805  - 32439 

0.30 

0.088 

-1.06 

4432.25 

Th  I 

6362  - 28918 

0.11 

0.033 

-1.48 

4452.56 

Th  I 

2869  - 25322 

0.037 

0.01 1 

• -1.96 

4458.00 

Th  I 

3688  - 26113 

0.15 

0.045 

-1.34 

4482.17 

Th  I 

4962  - 27266 

0.11 

0.032 

-1.50 

4486.90 

Th  I 

2558  - 24839 

0.032 

0.0097 

-2.01 

4493.33 

Th  I 

0 - 22249 

0.10 

0.031 

-1.50 

4498.96 

Th  I 

5563  - 27784 

0.33 

0.100 

-1.00 

4505.22 

Th  i 

8800  - 30991 

0.41 

0.12 

-0.91 

4506.49 

Th  I 

7502  - 29686 

0.12 

0.036 

-1.44 

4513.69 

Th  i 

9805  - 31953 

0.53 

0.16 

-0.79 

4515.12 

Th  I 

0 - 22142 

0.025 

0.0077 

-2.1 1 

4519.26 

Th  I 

3688  - 25809 

0.038 

0.012 

-1.94 

4521.22 

Th  i 

2869  - 24981 

0.094 

0.029 

-1.54 

4552.16 

Th  I 

8800  - 30762 

0.24 

0.075 

-1.13 

4555.81 

Th  i 

3865  - 25809 

0.12 

0.037 

-1.43 

4561.36 

Th  I 

7280  - 29197 

0.31 

0.097 

-1.01 

4563.66 

Th  I 

8111  - 30017 

0.23 

0.073 

-1.13 

4595.42 

Th  I 

3688  - 25443 

0.13 

0.041 

-1.39 

4663.20 

Th  I 

2869  - 24308 

0.029 

0.0094 

-2.03 

4666.79 

Th  I 

6362  - 27784 

0.17 

0.056 

-1.25 

4668.17 

Th  I 

7502  - 28918 

0.41 

0.13 

-0.87 

4686.19 

Th  I 

2869  - 24203 

0.019 

0.0062 

-2.2 1 

4691.64 

Th  I 

6362  - 27671 

0.050 

0.016 

-1.78 

4703.99 

Th  I 

0 - 21253 

0.027 

0.0090 

-2.04 

4723.78 

Th  I 

7502  - 28666 

0.50 

0.17 

-0.78 

4741.31 

Th  I 

6362  - 27448 

0.039 

0.013 

-1.88 

4749.95 

Th  I 

81 1 1 - 29158 

0.10 

0.035 

-1.46 

4766.60 

Th  I 

3865  - 24839 

0.019 

0.0065 

-2.19 

4778.30 

Th  i 

0 - 20922 

0.013 

0.0043 

-2.37 

4789.39 

Th  I 

3688  - 24562 

0.053 

0.018 

-1.74 

4823.61 

Th  I 

6362  - 27088 

0.090 

0.032 

-1.50 

4826.71 

Th  I 

13088  - 33801 

0.72 

0.25 

-0.60 

4831.12 

Th  i 

3688  - 24381 

0.059 

0.02  1 

-1.68 

4840.84 

Th  I 

2869  - 23521 

0.053 

0.019 

-1.73 

4848.36 

Th  i 

3688  - 24308 

0.042 

0.015 

-1.83 

4865.48 

Th  i 

13297  - 33845 

0.86 

0.31 

-0.52 

4872.91 

Th  i 

6362  - 26878 

0.10 

0.037 

-1.43 

4878.73 

Th  I 

2558  - 23049 

0.023 

0.0084 

-2.08 

4894.95 

Th  I 

0 - 20424 

0.020 

0.007 1 

-2.15 

4936.77 

Th  I 

8800  - 29051 

0.19 

0.07  1 

-1.15 

418 


Wavelength  Spectrum  Energy  Levels 
A K 


4943.07 

Th  i 

2869 

— 

23094 

4945.47 

Th  i 

0 

- 

20215 

4985.38 

Th  i 

3688 

- 

23741 

4989.31 

Th  i 

7280 

- 

27317 

5039.24 

Th  i 

2558 

— 

22397 

5044.73 

Th  i 

0 

— 

19817 

5045.25 

Th  i 

7502 

- 

27317 

5047.05 

Th  l 

4962 

- 

24770 

5050.80 

Th  i 

3688 

- 

2348  1 

5059.86 

Th  t 

7502 

— 

27260 

5064.61 

Th  i 

4962 

— 

24701 

5100.62 

Th  i 

4962 

- 

24562 

5140.77 

Th  i 

6362 

- 

25809 

5158.60 

Th  i 

2869 

- 

22249 

5163.46 

Th  i 

3688 

— 

23049 

5195.82 

Th  i 

4962 

— 

24203 

5199.16 

Th  i 

3865 

- 

23094 

521 1.23 

Th  t 

3865 

- 

23049 

5219.10 

Th  t 

811 1 

- 

27266 

5231.16 

Th  i 

2558 

— 

21669 

5258.36 

Th  i 

3865 

— 

22878 

5266.70 

Th  i 

3688 

- 

22670 

5297.74 

Th  i 

8800 

- 

27671 

5312.00 

Th  i 

3688 

- 

22508 

5312.53 

Th  i 

5563 

— 

24381 

5326.98 

Th  i 

811 1 

— 

26878 

5343.58 

Th  l 

3688 

- 

22397 

5386.62 

Th  i 

4462 

- 

23521 

5394.76 

Th  i 

3865 

- 

22397 

5398.91 

Th  l 

8800 

— 

27318 

5410.76 

Th  i 

6362 

— 

24839 

5417.49 

Th  t 

3688 

- 

22142 

543  1.11 

Th  i 

6362 

- 

24770 

5496. 1 3 

Th  i 

5563 

- 

23753 

5499.26 

Th  i 

2558 

— 

20737 

5504.30 

Th  i 

7280 

— 

25443 

5509.99 

Th  i 

9805 

- 

27949 

5539.26 

Th  i 

9805 

- 

27853 

5548.18 

Th  I 

6362 

- 

24381 

5557.04 

Th  I 

8800 

— 

26790 

5558.35 

Th  i 

8111 

— 

26097 

5559.88 

Th  i 

3688 

- 

21669 

5572.47 

Th  i 

7502 

- 

25443 

5573.35 

Th  i 

8111 

— 

26049 

5579.36 

Th  i 

5563 

— 

23481 

5587.03 

Th  i 

4962 

— 

22855 

5610.25 

Th  i 

7502 

- 

25322 

5610.67 

Th  i 

11601 

- 

29419 

5615.32 

Th  i 

3865 

— 

21669 

5674.98 

Th  i 

11803 

— 

29419 

gA 

108/sec 

gf 

Log  gf 

0.017 

0.0062 

-2.21 

0.0075 

0.0027 

-2.56 

0.029 

0.01 1 

-1.96 

0.064 

0.024 

-1.62 

0.020 

0.0077 

-2.12 

0.019 

0.0074 

rr » 

ri 

1 

0.065 

0.025 

-1.61 

0.032 

0.012 

-1.92 

0.027 

0.010 

-1.98 

0.080 

0.031 

-1.51 

0.03  1 

0.012 

-1.92 

0.U34 

0.013 

-1.88 

0.054 

0.021 

-1.67 

0.069 

0.028 

-1.56 

0.025 

0.0099 

-2.00 

0.069 

0.028 

-1.55 

0.10 

0.041 

-1.39 

0.050 

0.020 

-1.69 

0.12 

0.050 

-1.30 

0.077 

0.03 1 

-1.50 

0.036 

0.015 

-1.82 

0.011 

0.0047 

-2.33 

0.12 

0.049 

-1.31 

0.033 

0.014 

-1.86 

0.056 

0.024 

-1.63 

0.15 

0.064 

-1.19 

0.053 

0.023 

-1.64 

0.044 

0.019 

-1.71 

0.01 1 

0.0047 

-2.33 

0.086 

0.038 

-1.42 

0.039 

0.017 

-1.77 

0.020 

0.0089 

-2.05 

0.021 

0.0094 

-2.03 

0.013 

0.0058 

0.017 

0.0078 

-2.1 1 

0.042 

0.019 

-1.72 

0.16 

0.072 

-1.14 

0.21 

0.095 

-1.02 

0.058 

0.027 

-1.57 

0.077 

0.036 

-1.45 

0.13 

0.058 

-1.23 

0.0054 

0.0025 

-2.60 

0.037 

0.017 

-1.77 

0.11 

0.05 1 

-1.29 

0.045 

0.021 

-1.67 

0.064 

0.030 

-1.53 

0.026 

0.012 

-1.92 

0.13 

0.061 

-1.21 

0.027 

0.013 

-1.89 

0.099 

0.048 

-1.32 

419 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

5719.63 

Th  I 

7502 

- 24981 

0.038 

0.019 

-1.73 

5720.20 

Th  i 

3688 

- 21165 

0.032 

0.016 

-1.80 

5748.76 

Th  i 

6362 

- 23753 

0.013 

0.0067 

-2.18 

5753.04 

Th  i 

4962 

- 22339 

0.0090 

0.0045 

-2.35 

5760.55 

Th  i 

0 

- 17355 

0.017 

0.0084 

-2.07 

5763.54 

Th  i 

2869 

- 20215 

0.0050 

0.0025 

-2.61 

5804.14 

Th  I 

0 

- 17224 

0.0082 

0.0041 

-2.38 

5885.70 

Th  I 

9805 

- 26790 

0.049 

0.025 

-1.60 

5914.68 

Th  I 

7280 

- 24182 

0.027 

0.014 

-1.84 

5938.83 

Th  I 

5563 

- 22397 

0.017 

0.0088 

-2.06 

5973.67 

Th  I 

3688 

- 20424 

0.017 

0.0092 

-2.04 

5975.06 

Th  I 

6362 

- 23094 

0.036 

0.019 

-1.71 

5991.03 

Th  I 

6362 

- 23049 

0.017 

0.0093 

-2.03 

6001.22 

Th  i 

8111 

- 24770 

0.014 

0.0076 

-2.12 

6007.07 

Th  I 

8800 

- 25443 

0.05 1 

0.028 

-1.56 

6010.18 

Th  I 

2869 

- 19503 

0.0048 

0.0026 

-2.59 

6037.70 

Th  I 

3865 

- 20424 

0.0097 

0.0053 

-2.28 

6151.99 

Th  I 

7502 

- 23753 

0.022 

0.012 

-1.91 

6169.82 

Th  i 

4962 

- 21165 

0.044 

0.025 

-1.60 

6182.62 

Th  i 

2869 

- 19039 

0.019 

0.011 

-1.96 

6184.77 

Th  i 

13089 

- 29253 

0.085 

0.049 

-1.31 

6191.89 

Th  i 

6362 

- 22508 

0.013 

0.0073 

-2.13 

6198.24 

Th  i 

3688 

- 19817 

0.0048 

0.0028 

-2.56 

6207.22 

Th  i 

5563 

- 21669 

0.016 

0.0093 

-2.03 

6224.53 

Th  i 

2869 

- 18930 

0.0047 

0.0027 

-2.57 

6234.85 

Th  i 

6362 

- 22396 

0.025 

0.015 

-1.84 

6342.86 

Th  i 

8800 

- 24562 

0.070 

0.042 

-1.37 

6411.90 

Th  i 

7502 

- 23094 

0.039 

0.024 

-1.62 

6413.61 

Th  i 

13297 

- 28885 

0.16 

0.099 

-1.01 

6490.74 

Th  i 

8800 

- 24203 

0.026 

0.016 

-1.79 

6531.34 

Th  i 

6362 

- 21669 

0.043 

0.027 

-1.57 

6554.16 

Th  i 

4962 

- 20215 

0.0035 

0.0023 

-2.64 

6588.54 

Th  i 

3865 

- 19039 

0.010 

0.0066 

-2.18 

6591.48 

Th  i 

0 

- 15167 

0.0013 

0.00085 

-3.07 

6662.27 

Th  I 

7502 

- 22508 

0.034 

0.023 

-1.64 

6678.71 

Th  I 

7280 

- 22249 

0.0038 

0.0026 

-2.59 

6713.98 

Th  I 

6362 

- 21253 

0.0097 

0.0066 

-2.18 

6727.46 

Th  I 

5563 

- 20424 

0.015 

0.010 

-1.98 

6742.87 

Th  i 

12848 

- 27674 

0.048 

0.033 

-1.49 

6756.45 

Th  I 

2558 

- 17355 

0.0083 

0.0057 

-2.25 

6772.17 

Th  i 

15493 

- 30255 

0.12 

0.085 

-1.07 

6778.31 

Th  i 

3865 

- 18614 

0.0037 

0.0026 

-2.59 

6780.41 

Th  I 

811 1 

- 22855 

0.022 

0.015 

-1.83 

6791.23 

Th  I 

8800 

- 23521 

0.015 

0.010 

-1.99 

6829.04 

Th  I 

7502 

- 22142 

0.018 

0.012 

-1.91 

6854.1  1 

Th  I 

13089 

- 27674 

0.055 

0.038 

-1.41 

6868.45 

Th  I 

13297 

- 27853 

0.045 

0.032 

-1.50 

6874.75 

Th  I 

2869 

- 17411 

0.0034 

0.0024 

-2.61 

6943.61 

Th  I 

9805 

- 24203 

0.14 

0.10 

-1.00 

7036.28 

Th  I 

1 1601 

- 25809 

0.044 

0.033 

-1.48 

420 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

7124.56 

Th  i 

0 

— 

14032 

0.0014 

0.001 1 

-2.97 

7150.28 

Th  i 

3865 

- 

17847 

0.0036 

0.0028 

-2.56 

7154.94 

Th  i 

7280 

- 

21253 

0.017 

0.013 

-1.90 

7156.94 

Th  i 

4962 

- 

18930 

0.0043 

0.0033 

-2.48 

7159.93 

Th  i 

13297 

— 

27260 

0.05  1 

0.039 

-1.41 

7200.04 

Th  i 

7280 

— 

21165 

0.012 

0.0095 

-2.02 

7208.01 

Th  i 

8800 

- 

22670 

0.093 

0.073 

-1.14 

7218.05 

Th  i ‘ 

9805 

- 

23655 

0.037 

0.029 

-1.54 

7284.90 

Th  i 

3688 

- 

17411 

0.0044 

0.0035 

-2.46 

7328.28 

Th  i 

7280 

— 

20922 

0.012 

0.0093 

-2.03 

7385.50 

Th  i 

3688 

— 

17224 

0.010 

0.0085 

-2.07 

7428.94 

Th  i 

7280 

- 

20737 

0.033 

0.027 

-1.57 

7430.25 

Th  i 

6362 

- 

19817 

0.011 

0.0095 

-2.02 

7549.31 

Th  i 

7280 

- 

20523 

0.01 1 

0.0091 

-2.04 

7625.70 

Th  i 

8800 

— 

21910 

0.016 

0.014 

-1.86 

7658.32 

Th  i 

8111 

— 

21165 

0.0065 

0.0057 

—2.24 

7678.12 

Th  i 

7502 

- 

20523 

0.0054 

0.0048 

—2.32 

7848.45 

Th  i 

8800 

- 

21540 

0.0074 

0.0068 

—2.17 

7886.28 

Th  i 

6362 

- 

19039 

0.0061 

0.0057 

— 2.24 

7978.97 

Th  l 

3688 

— 

16218 

0.010 

0.0098 

—2^01 

8032.43 

Th  i 

7502 

— 

19948 

0.014 

0.014 

-1.85 

8075.65 

Th  i 

1 1 803 

- 

24182 

0.024 

0.024 

-1.63 

8085.22 

Th  i 

8800 

- 

21165 

0.010 

0.010 

-2.00 

8093.60 

Th  i 

3865 

- 

16218 

0.0021 

0.0020 

-2.69 

8138.46 

Th  i 

5563 

— 

17847 

0.0082 

0.0082 

-2.09 

8159.75 

Th  i 

6362 

— 

18614 

0.01 1 

0.01 1 

-1.95 

8169.81 

Th  i 

7280 

- 

19517 

0.0087 

0.0087 

-2.06 

8320.86 

Th  i 

7502 

- 

19517 

0.018 

0.019 

-1.72 

8330.47 

Th  i 

7502 

- 

19503 

0.037 

0.038 

-1.42 

8445.49 

Th  l 

811 1 

— 

19948 

0.012 

0.013 

-1.90 

8478.37 

Th  i 

5563 

— 

17355 

0.012 

0.013 

-1.87 

8573.14 

Th  i 

5563 

- 

17224 

0.0073 

0.0080 

-2.10 

8645.31 

Th  i 

13962 

- 

25526 

0.025 

0.028 

-1.55 

8665.50 

Th  i 

7502 

- 

19039 

0.01 1 

0.012 

-1.92 

8668.1 1 

Th  i 

12848 

— 

24381 

0.021 

0.024 

-1.62 

8709.24 

Th  i 

3688 

— 

15167 

0.0016 

0.0018 

-2.75 

8748.03 

Th  i 

7502 

- 

18930 

0.020 

0.023 

-1.65 

8758.24 

Th  i 

8800 

- 

202 1 5 

0.024 

0.027 

-1.57 

8775.58 

Th  i 

8111 

- 

19503 

0.01 1 

0.013 

-1.90 

8967.61 

Th  I 

8800 

- 

19948 

0.063 

0.076 

-1.12 

421 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2326.93 

Th  II 

1860 

- 44822 

1.1 

0.086 

-1.07 

2356.75 

Th  II 

0 

- 42418 

0.54 

0.045 

-1.34 

2368.05 

Th  II 

4490 

- 46706 

1.1 

0.094 

-1.03 

2373.84 

Th  II 

0 

- 42113 

1.0 

0.085 

-1.07 

2377.84 

Th  II 

4113 

- 46156 

4.9 

0.41 

-0.38 

2388.14 

Th  II 

1522 

- 43383 

0.72 

0.062 

-1.21 

2393.1 1 

Th  II 

4490 

- 46264 

1.7 

0.14 

-0.84 

2404.51 

Th  II 

4113 

- 45689 

2.3 

0.20 

-0.69 

2413.41 

Th  II 

1522 

- 42944 

1.3 

0.11 

-0.95 

2431.15 

Th  II 

4490 

- 45611 

0.92 

0.082 

-1.09 

2444.46 

Th  II 

1522 

- 42418 

0.47 

0.042 

-1.37 

2456.30 

Th  ii 

4490 

- 45190 

3.3 

0.30 

-0.52 

2459.01 

Th  ii 

0 

- 40655 

0.29 

0.026 

-1.58 

2466.13 

Th  II 

4113 

- 44651 

2.9 

0.26 

-0.58 

2468.15 

Th  II 

4147 

- 44651 

1.8 

0.16 

-0.79 

2476.95 

Th  II 

1860 

- 42220 

0.54 

0.050 

-1.30 

2485.05 

Th  ii 

9061 

- 49289 

1.4 

0.13 

-0.89 

2489.62 

Th  II 

6214 

- 46368 

3.6 

0.33 

-0.48 

2495.35 

Th  ii 

4490 

- 44553 

2.1 

0.20 

-0.71 

2498.40 

Th  II 

4490 

- 44504 

1.7 

0.16 

-0.79 

2498.86 

Th  II 

6700 

- 46706 

3.3 

0.31 

-0.51 

2505.60 

Th  II 

4490 

- 44389 

1.2 

0.1 1 

-0.96 

2507.91 

Th  II 

0 

- 39862 

0.47 

0.044 

-1.35 

2509.96 

Th  ii 

9585 

- 49415 

3.0 

0.29 

-0.54 

2525.93 

Th  II 

9712 

- 49289 

1.4 

0.14 

-0.87 

2532.43 

Th  II 

6214 

- 45689 

2.0 

0.19 

-0.72 

2535.87 

Th  II 

7001 

- 46424 

2.5 

0.24 

-0.62 

2542.65 

Th  ii 

4490 

- 43808 

0.87 

0.084 

-1.07 

2545.34 

Th  II 

6214 

- 45489 

2.3 

0.23 

-0.64 

2545.74 

Th  II 

4113 

- 43383 

0.77 

0.075 

-1.12 

2547.90 

Th  II 

4147 

- 43383 

3.3 

0.33 

-0.49 

2548.14 

Th  ii 

9585 

- 48818 

3.3 

0.32 

-0.50 

2551.24 

Th  II 

1522 

- 40707 

0.15  ' 

0.014 

-1.85 

2561.94 

Th  ii 

6168 

- 45190 

3.0 

0.30 

-0.53 

2565.60 

Th  II 

1860 

- 40826 

5.5 

0.55 

-0.26 

2566.59 

Th  II 

1522 

- 40472 

2.7 

. 0.27 

-0.57 

2574.48 

Th  ii 

4113 

- 42944 

1.4 

0.14 

-0.86 

2576.69 

Th  ii 

4147 

- 42944 

4.1 

0.41 

-0.38 

2580.70 

Th  II 

4490 

- 43228 

1.2 

0.12 

-0.90 

2589.06 

Th  II 

1860 

- 40472 

2.3 

0.23 

-0.64 

2595.03 

Th  ii 

8379 

- 46903 

3.6 

0.36 

-0.44 

2597.05 

Th  ii 

0 

- 38494 

1.3 

0.13 

-0.87 

2600.89 

Th  II 

6214 

- 44651 

7.5 

0.76 

-0.12 

2607.48 

Th  II 

1522 

- 39862 

0.24 

0.025 

-1.60 

2608.32 

Th  II 

8379 

- 46706 

1.4 

0.14 

-0.85 

2609.86 

Th  II 

4113 

-42418 

1.8 

0.18 

-0.73 

2618.90 

Th  ii 

4147 

- 42319 

3.9 

0.40 

-0.39 

2623.45 

Th  II 

4113 

- 42220 

4.6 

0.47 

-0.32 

2625.74 

Th  II 

4147 

- 42220 

4.6 

0.47 

-0.32 

2628.81 

Th  II 

4490 

-42519 

1.0 

0.1  1 

-0.97 

422 


Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

1 08/sec 

2633.33 

Th  n 

8460 

— 

46424 

2.6 

0.27 

-0.57 

2639.5 1 

Th  n 

1522 

- 

39397 

0.30 

0.032 

-1.50 

2640.40 

Th  n 

4490 

- 

42352 

0.24 

0.025 

-1.60 

2641.49 

Th  il 

0 

— 

37846 

1.3 

0.14 

-0.85 

2643.27 

Th  il 

7001 

— 

44822 

0.48 

0.050 

-1.30 

2650.58 

Th  il 

0 

— 

37716 

0.81 

0.086 

-1.07 

2658.66 

Th  il 

0 

- 

37602 

0.68 

0.073 

-1.14 

2662.34 

Th  li 

8606 

- 

46156 

3.0 

0.32 

-0.49 

2665.89 

Th  u 

6244 

- 

43744 

0.48 

0.05  1 

-1.29 

2675.67 

Th  il 

9061 

— 

46424 

2.0 

0.21 

-0.68 

2678.93 

Th  ii 

9585 

— 

46903 

1.2 

0.13 

-0.89 

2687.13 

Th  u 

8018 

- 

45221 

5.0 

0.54 

-0.26 

2688.34 

Th  u 

4490 

- 

41677 

0.27 

0.029 

-1.54 

2692.42 

Th  n 

0 

- 

37130 

2.0 

0.21 

-0.67 

2695.21 

Th  u 

1 1726 

— 

48818 

8.1 

0.88 

-0.06 

2695.81 

Th  ii 

8606 

— 

45689 

1.3 

0.14 

-0.85 

2696.83 

Th  ii 

12220 

- 

49289 

4.4 

0.48 

-0.32 

2697.54 

Th  ii 

1522 

- 

38582 

0.28 

0.03  I 

-1.51 

2698.74 

Th  ii 

6244 

- 

43288 

1.6 

0.17 

-0.76 

2700.60 

Th  il 

9585 

— 

46603 

1.1 

0.12 

-0.92 

2703.96 

Th  ii 

1 522 

— 

38494 

1.7 

0.18 

-0.74 

2708.18 

Th  ii 

1522 

- 

38436 

1.0 

0.1 1 

-0.95 

2716.32 

Th  ii 

8018 

- 

44822 

3.3 

0.36 

-0.44 

2719.45 

Th  il 

8460 

- 

45221 

1.4 

0.15 

-0.81 

2719.93 

Th  il 

9401 

— 

46156 

3.1 

0.34 

-0.46 

2721.70 

Th  ii 

6214 

— 

42944 

4.9 

0.54 

-0.27 

2722.38 

Th  ii 

1860 

- 

38582 

1.1 

0.12 

-0.93 

2724.89 

Th  ii 

0 

- 

36688 

0.25 

0.028 

-1.56 

2727.25 

Th  il 

9712 

- 

46368 

1.6 

0.18 

-0.74 

2728.91 

Th  ii 

1860 

— 

38494 

0.28 

0.031 

-1.51 

2729.33 

Th  ii 

9061 

— 

45689 

12. 

1.3 

0.1 1 

2730.27 

Th  n 

8606 

- 

45221 

4.2 

0.47 

-0.33 

2732.82 

Th  ii 

0 

- 

36582 

0.89 

0.100 

-1.00 

2734.42 

Th  II 

4147 

- 

40707 

1.8 

0.20 

-0.69 

2735.83 

Th  ii 

4113 

— 

40655 

0.32 

0.036 

-1.44 

2737.43 

Th  ii 

8379 

— 

44899 

2.5 

0.29 

-0.54 

2738.33 

Th  ii 

4147 

— 

40655 

0.51 

0.058 

-1.24 

2743.07 

Th  n 

0 

- 

36445 

0.63 

0.071 

-1.15 

2747.16 

Th  il 

0 

- 

36390 

1.8 

0.20 

-0.70 

2747.85 

Th  ii 

7001 

— 

43383 

1.1 

0.13 

-0.90 

2749.53 

Th  ii 

4113 

— 

40472 

1.1 

0.12 

-0.90 

2752.17 

Th  ii 

1522 

- 

37846 

2.1 

0.24 

-0.62 

2760.40 

Th  ii 

8606 

— 

44822 

4.6 

0.53 

—0.28 

2763.62 

Th  ii 

6244 

- 

42418 

2.8 

0.32 

-0.50 

2764.64 

Th  ii 

9061 

— 

45221 

4.2 

0.48 

-0.31 

2765.12 

Th  ii 

4490 

— 

40644 

1.2 

0.13 

-0.88 

2768.85 

Th  ii 

6214 

- 

42319 

5.0 

0.57 

-0.24 

2770.82 

Th  ii 

1522 

- 

37602 

0.99 

0.11 

-0.94 

2773.96 

Th  ii 

13251 

— 

49289 

16. 

1.8 

0.26 

2778.04 

Th  ii 

1860 

- 

37846 

0.21 

0.024 

-1.62 

423 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2778.71 

Th  II 

9712  - 45689 

3.2 

0.37 

-0.43 

2783.06 

Th  II 

4490  - 40412 

1.2 

0.14 

-0.85 

2783.49 

Th  II 

7829  - 43744 

1.9 

0.22 

-0.66 

2784.98 

Th  II 

7332  - 43228 

1.6 

0.19 

-0.73 

2787.13 

Th  II 

6244  - 42113 

1.8 

0.21 

-0.68 

2791.01 

Th  II 

6700  - 42519 

1.3 

0.16 

-0.81 

2794.26 

Th  ii 

9712  - 45489 

4.1 

0.48 

-0.32 

2797.02 

Th  II 

1860  - 37602 

0.33 

0.039 

-1.41 

2797.74 

Th  II 

4490  - 40223 

0.70 

0.082 

-1.09 

2798.27 

Th  II 

8018  - 43744 

1.6 

0.18 

-0.74 

2799.1 1 

Th  II 

4147  - 39862 

0.52 

0.062 

-1.21 

2800.57 

Th  ii 

9202  - 44899 

2.6 

0.31 

-0.51 

2803.37 

Th  II 

6691  - 42352 

0.64 

0.075 

-1.13 

2807.83 

Th  II 

9585  - 45190 

4.7 

0.56 

-0.25 

2808.99 

Th  II 

9061  - 44651 

6.5 

0.77 

-0.11 

2817.14 

Th  II 

11117  - 46603 

1.2 

0.14 

-0.86 

2819.33 

Th  II 

7829  - 43288 

2.5 

0.30 

-0.53 

2822.02 

Th  II 

8379  - 43804 

2.9 

0.35 

-0.46 

2822.38 

Th  ii 

9401  - 44822 

1.3 

0.15 

-0.81 

2826.86 

Th  ii 

8018  - 43383 

4.3 

0.51 

-0.29 

2827.99 

Th  ii 

9202  - 44553 

1.6 

0.19 

-0.72 

2829.94 

Th  II 

11576  - 46903 

1.4 

0.17 

-0.77 

2830.45 

Th  ii 

6168  - 41488 

1.0 

0.12 

-0.92 

2832.31 

Th  II 

4147  - 39443 

6.6 

0.79 

-0.10 

2833.33 

Th  II 

8460  - 43744 

1.6 

0.19 

-0.72 

2834.49 

Th  II 

8018  - 43288 

3.9 

0.47 

-0.33 

2836.05 

Th  ii 

4147  - 39397 

1.0 

0.12 

-0.91 

2839.24 

Th  II 

4490  - 39701 

0.81 

0.098 

-1.01 

2840.15 

Th  ii 

0 - 35199 

0.17 

0.021 

-1.68 

2841.16 

Th  II 

9202  - 44389 

3.1 

0.37 

-0.43 

2841.81 

Th  II 

9720  - 44899 

0.79 

0.096 

-1.02 

2842.82 

Th  II 

1522  - 36688 

1.2 

0.15 

-0.83 

2847.36 

Th  ii 

9712  - 44822 

3.5 

0.42 

-0.38 

2851.26 

Th  II 

1522  - 36584 

1.0 

0.12 

-0.91 

2851.43 

Th  ii 

1522  - 36582 

0.30 

0.036 

-1.44 

2857.49 

Th  II 

6691  - 41677 

0.89 

0.1 1 

-0.96 

2861.34 

Th  II 

9712  - 44651 

12. 

1.4 

0.15 

2866.40 

Th  ii 

4490  - 39367 

0.28 

0.035 

-1.46 

2868.45 

Th  ii 

12472  - 47324 

2.6 

0.33 

-0.49 

2868.68 

Th  ii 

8379  - 43228 

1.1 

0.14 

-0.86 

2870.40 

Th  II 

1860  - 36688 

2.1 

0.26 

-0.58 

2876.41 

Th  II 

6168  - 40924 

0.87 

0.1  1 

-0.97 

2879.19 

Th  II 

1860  - 36582 

0.15 

0.019 

-1.73 

2879.53 

Th  II 

8379  - 43097 

0.54 

0.067 

-1.18 

2882.00 

Th  ii 

11576  - 46264 

2.7 

0.34 

-0.47 

2882.51 

Th  II 

8606  - 43288 

0.99 

0.12 

-0.91 

2883.61 

Th  ii 

9720  - 44389 

0.77 

0.097 

-1.02 

2884.29 

Th  ii 

4490  - 39151 

2.5 

0.31 

-0.51 

2886.23 

Th  ii 

6691  - 41328 

0.65 

0.082 

-1.09 

2892.17 

Th  ii 

9238  - 43804 

1.2 

0.14 

-0.84 

Wavelength  Spectrum  Energy  Levels 
A K 


2895.13 

Th  u 

1860 

- 

36390 

2899.72 

Th  n 

6168 

- 

40644 

2903.16 

Th  u 

4147 

— 

38582 

2904.26 

Th  ii 

12902 

— 

47324 

2906.12 

Th  ii 

8018 

— 

42418 

2908.36 

Th  II 

4490 

_ 

38864 

2909.77 

Th  II 

7332 

- 

41688 

2910.59 

Th  n 

4147 

— 

38494 

291 1.32 

Th  n 

8606 

- 

42944 

2912.01 

Th  ii 

0 

— 

34330 

2912.66 

Th  n 

41  13 

— 

38436 

2917.41 

Th  u 

4490 

- 

38758 

2919.83 

Th  ll 

4490 

- 

38729 

2920.36 

Th  ll 

6691 

- 

40924 

2920.94 

Th  ii 

10673 

— 

44899 

79 

Th  ll 

12220 

_ 

46424 

2922.99 

Th  u 

8018 

- 

42220 

2928.25 

Th  ii 

8379 

- 

42519 

2933.09 

Th  ii 

9720 

- 

43804 

2937.43 

Th  ii 

12902 

— 

46936 

2938.10 

Th  n 

9202 

— 

43228 

2940.58 

Th  u 

7332 

- 

41328 

2941.89 

Th  n 

9401 

- 

43383 

2942.62 

Th  n 

8379 

- 

42352 

2946.25 

Th  ii 

10572 

— 

44504 

2949.06 

Th  ii 

4490 

— 

38389 

2950.43 

Th  n 

9061 

- 

42944 

2955.03 

Th  u 

10673 

- 

44504 

2955.60 

Th  n 

7001 

- 

40826 

2957.58 

Th  n 

4490 

— 

38292 

2963.61 

Th  ll 

41  13 

— 

37846 

2964.1 1 

Th  ii 

6168 

- 

39895 

2965.49 

Th  ii 

6700 

- 

40412 

2968.69 

Th  n 

4490 

- 

38165 

2971.48 

Th  ll 

4113 

— 

37757 

2972.22 

Th  ll 

1522 

_ 

35157 

2974.61 

Th  ll 

4490 

— 

38105 

2976.02 

Th  ii 

7332 

- 

40924 

2980.32 

Th  ii 

9401 

— 

42944 

2981.33 

Th  ii 

6168 

— 

39701 

2985.24 

Th  ii 

4113 

— 

37602 

2986.77 

Th  ll 

7001 

- 

40472 

2988.23 

Th  ii 

4490 

- 

37945 

2993.82 

Th  ii 

6214 

- 

39606 

2995.27 

Th  ii 

9720 

— 

43097 

2996.99 

Th  ii 

9061 

— 

42418 

2997.19 

Th  ii 

0 

— 

33355 

3001.27 

Th  ii 

8379 

- 

41688 

3002.39 

Th  ii 

1860 

— 

35157 

3006.00 

Th  ii 

6691 

- 

39949 

gA 

108/sec 

gf 

Log  gf 

0.45 

0.056 

-1.25 

3.0 

0.38 

-0.43 

0.30 

0.038 

-1.42 

1.8 

0.23 

-0.65 

0.56 

0.071 

-1.15 

0.58 

0.073 

-1.14 

0.36 

0.046 

-1.33 

1.3 

0.17 

-0.77 

2.1 

0.26 

-0.58 

0.18 

0.023 

-1.63 

0.58 

0.074 

-1.13 

1.1 

0.14 

-0.84 

0.95 

0.12 

-0.91 

0.59 

0.076 

-1.12 

1.8 

0.23 

-0.63 

2.9 

0.37 

-0.44 

0.43 

0.055 

-1.26 

5.1 

0.66 

-0.18 

1.7 

0.22 

-0.67 

4.9 

0.64 

-0.20 

0.71 

0.092 

-1.04 

1.00 

0.13 

-0.89 

0.59 

0.077 

-1.11 

2.4 

0.32 

-0.50 

1.0 

0.13 

-0.88 

0.95 

0.12 

-0.91 

1.8 

0.24 

-0.62 

2.0 

0.27 

-0.57 

0.73 

0.095 

-1.02 

1.1 

0.14 

-0.85 

0.16 

0.021 

-1.68 

0.56 

0.074 

-1.13 

1.3 

0.17 

-0.77 

1.7 

0.22 

-0.66 

0.61 

0.081 

-1.09 

0.21 

0.027 

-1.56 

1.3 

0.17 

-0.77 

1.5 

0.20 

-0.70 

1.3 

0.18 

-0.75 

1.5 

0.20 

-0.70 

0.83 

0.1 1 

-0.96 

0.93 

0.12 

-0.91 

2.1 

0.28 

-0.55 

1.5 

0.20 

-0.71 

0.70 

0.094 

-1.03 

2.3 

0.31 

-0.51 

0.045 

0.0060 

-2.22 

2.4 

0.33 

-0.48 

0.48 

0.065 

-1.19 

0.29 

0.039 

-1.41 
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Wavelength  Spectrum  Energy  Levels  gA  gf 


3008.27 

Th  ii 

9712 

3008.50 

Th  ii 

6214 

3009.76 

Th  ii 

0 

301  1.59 

Th  ii 

6700 

3012.70 

Th  ii 

6214 

3014.92 

Th  ii 

9061 

3017.13 

Th  ii 

10673 

3018.49 

Th  ii 

13249 

3019.41 

Th  ii 

8379 

3022.09 

Th  ii 

7332 

3024.68 

Th  ii 

9061 

3028.57 

Th  ii 

6691 

3031.70 

Th  II 

4490 

3034.06 

Th  ii 

8379 

3035.53 

Th  ii 

0 

3038.60 

Th  ii 

6168 

3043.06 

Th  ii 

2210 

3045.55 

Th  ii 

10189 

3049.09 

Th  ii 

4490 

3050.98 

Th  ii 

9585 

3051.78 

Th  ii 

6700 

3057.63 

Th  ii 

6168 

3065.93 

Th  II 

9712 

3066.41 

Th  II 

12220 

3072.11 

Th  II 

4147 

3077.34 

Th  II 

9202 

3078.82 

Th  ii 

4113 

3081.65 

Th  II 

13249 

3081.98 

Th  ii 

4147 

3083.00 

Th  ii 

12472 

3083.29 

Th  ii 

10673 

3088.47 

Th  ii 

7332 

3090.08 

Th  ii 

1860 

3096.43 

Th  ii 

9202 

3097.27 

Th  ii 

4113 

3101.68 

Th  ii 

11576 

3102.66 

Th  ii 

6168 

3107.03 

Th  II 

6691 

3110.02 

Th  ii 

6691 

31 12.08 

Th  ii 

6168 

3114.06 

Th  ii 

9585 

3114.26 

Th  II 

8606 

31 17.68 

Th  ii 

6691 

3119.51 

Th  II 

4147 

3122.96 

Th  II 

6168 

3124.38 

Th  ii 

6168 

3127.21 

Th  ii 

9720 

3131.07 

Th  ii 

0 

3133.62 

Th  ii 

9585 

3141.84 

Th  ii 

7332 

426 


K 

108/sec 

42944 

1.3 

0.18 

39443 

1.3 

0.18 

33216 

0.086 

0.012 

39895 

0.46 

0.062 

39397 

0.59 

0.081 

42220 

0.66 

0.090 

43808 

2.1 

0.28 

46368 

5.8 

0.80 

41488 

1.4 

0.20 

40412 

1.1 

0.14 

42113 

0.64 

0.088 

39701 

0.98 

0.13 

37465 

0.17 

0.024 

41328 

4.5 

0.62 

32933 

0.048 

0.0067 

39069 

0.55 

0.076 

35062 

0.26 

0.037 

43014 

2.5 

0.35 

37277 

1.7 

0.23 

42352 

1.4 

0.19 

39458 

0.61 

0.085 

38864 

0.26 

0.036 

42319 

1.4 

0.19 

44822 

1.4 

0.20 

36688 

1.2 

0.17 

41688 

1.2 

0.16 

36584 

2.2 

0.31 

45689 

2.1 

0.30 

36584 

0.64 

0.091 

44899 

4.8 

0.68 

43097 

2.9 

0.41 

39701 

1.9 

0.27 

34212 

0.21 

0.030 

41488 

1.3 

0.18 

36390 

0.44 

0.063 

43808 

1.2 

0.18 

38389 

1.1 

0.16 

38867 

1.2 

0.18 

38836 

1.6 

0.23 

38292 

0.26 

0.038 

41688 

0.68 

0.099 

40707 

0.52 

0.075 

38758 

0.86 

0.12 

36194 

1.5 

0.22 

38180 

2.6 

0.38 

38165 

1.9 

0.28 

41688 

1.2 

0.17 

31929 

0.14 

0.020 

41488 

1.1 

0.16 

39151 

1.4 

0.21 

Log  gf 


-0.74 

-0.75 

-1.93 

-1.21 

-1.09 

-1.05 

-0.55 

-0.10 

-0.71 

-0.84 

-1.06 

-0.87 

-1.62 

-0.21 

-2.18 

-1.12 

-1.43 

-0.46 

-0.64 

-0.71 

-1.07 

-1.44 

-0.71 

-0.71 

-0.76 

-0.78 

-0.51 

-0.53 

-1.04 

-0.17 

-0.39 

-0.57 

-1.52 

-0.73 

-1.20 

-0.75 

-0.81 

-0.75 

-0.64 

-1.42 

-1.00 

-1.12 

-0.90 

-0.66 

-0.42 

-0.56 

-0.76 

-1.69 

-0.78 

-0.67 


Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

A 

K 

108/sec 

3146.04 

Th  it 

6168 

- 37945 

1.5 

0.22 

3154.30 

Th  u 

1522 

- 33216 

0.40 

0.059 

3154.77 

Th  li 

6700 

- 38389 

1.7 

0.26 

3159.07 

Th  n 

9061 

- 40707 

0.53 

0.079 

3162.83 

Th  li 

9720 

- 41328 

1.4 

0.22 

3164.48 

Th  li 

6700 

- 38292 

0.61 

0.091 

3165.62 

Th  li 

7001 

- 38582 

0.33 

0.050 

3166.09 

Th  li 

4490 

- 36066 

0.41 

0.061 

3169.32 

Th  ll 

6214 

- 37757 

0.52 

0.079 

3170.42 

Th  ll 

7331 

- 38864 

0.36 

0.054 

3171.68 

Th  li 

1 1576 

- 43097 

0.89 

0.13 

3 174.19 

Th  u 

1860 

- 333SS 

0. 1 5 

0.023 

3175.72 

Th  n 

6700 

- 38180 

1 0 

0.34 

3176.50 

Th  ll 

6244 

- 37716 

6.26 

0.039 

3177.17 

Th  ii 

6700 

- 38165 

0.29 

0.045 

3180.20 

Th  ii 

1522 

- 32957 

1.3 

0.19 

3181.18 

Th  ii 

7332 

- 38758 

0.70 

0.1  1 

3182.40 

Th  ii 

6691 

- 38105 

0.44 

0.066 

3182.64 

Th  ii 

9061 

- 40472 

1.1 

0.17 

3183.79 

Th  u 

13251 

- 44651 

1.8 

0.28 

3184.94 

Th  ii 

4490 

- 35879 

0.85 

0.13 

3188.23 

Th  n 

1860 

- 33216 

1.0 

0.15 

3190.07 

Th  n 

9585 

- 40924 

3.1 

0.47 

3191 .08 

Th  li 

1522 

- 32850 

0.13 

0.020 

3198.71 

Th  ll 

6691 

- 37945 

0.56 

0.086 

3203.23 

Th  ii 

9202 

- 40412 

0.56 

0.086 

3203.88 

Th  ii 

9720 

- 40924 

0.65 

0.100 

3206.94 

Th  n 

8379 

- 39552 

0.44 

0.068 

3208.03 

Th  ii 

12220 

- 43383 

1.3 

0.20 

3213.57 

Th  n 

6168 

- 37277 

0.70 

0.1 1 

3217.45 

Th  ii 

9401 

- 40472 

1.7 

0.27 

3220.35 

Th  ii 

4113 

- 35157 

0.38 

0.060 

3225.42 

Th  ii 

9712 

- 40707 

3.1 

0.48 

3226.12 

Th  ii 

8379 

- 39367 

0.42 

0.066 

3227.78 

Th  ii 

0 

- 30972 

0.079 

0.012 

3229.01 

Th  ll 

7332 

- 38292 

3.1 

0.49 

3230.86 

Th  ii 

9712 

- 40655 

1.2 

0.19 

3235.85 

Th  ll 

6168 

- 37063 

1.9 

0.29 

3240.48 

Th  ii 

6691 

- 37542 

0.50 

0.079 

3241.12 

Th  li 

7001 

- 37846 

1.2 

0.18 

3245.78 

Th  ii 

9061 

- 39862 

2.4 

0.38 

3248.53 

Th  ii 

6691 

- 37465 

0.49 

0.078 

3254.82 

Th  li 

7001 

- 37716 

0.67 

0.11 

3257.16 

Th  li 

9585 

- 40278 

1.8 

0.28 

3260.92 

Th  li 

9238 

- 39895 

0.99 

0.16 

3262.67 

Th  ii 

6168 

- 36809 

3.4 

0.54 

3263.03 

Th  ii 

9585 

- 40223 

1.1 

0.17 

3264.44 

Th  ll 

12472 

- 43097 

2.4 

0.39 

3265.58 

Th  ii 

7332 

- 37945 

0.57 

0.091 

3267.00 

Th  ii 

7001 

- 37602 

0.84 

0.13 

Log  gf 


-0.65 

-1.23 

-0.59 

-1.10 

-0.67 

-1.04 

-1.30 

-1.21 

-1.10 

-1.27 

-0.87 

-1.64 

-0.47 

-1.41 

-1.35 

-0.71 

-0.97 

-1.18 

-0.76 

-0.55 

-0.89 

-0.81 

-0.33 

-1.69 

-1.07 

-1.06 

-1.00 

-1.17 

-0.70 

-0.97 

-0.57 

-1.22 

-0.32 

-1.18 

-1.91 

-0.31 

-0.72 

-0.53 

-1.10 

-0.73 

-0.42 

-1.11 

-0.98 

-0.55 

-0.80 

-0.27 

-0.76 

-0.41 

-1.04 

-0.87 
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Wavelength  Spectrum 
A 

Energy  Levels 
K 

gA 

108/sec 

gf 

Log  gf 

3269.48 

Th  II 

6700 

— 

37277 

,0.47 

0.076 

-1.12 

3270.83 

Th  II 

0 

— 

30565 

0.071 

0.011 

-1.94 

3280.37 

Th  II 

8018 

- 

38494 

1.8 

0.30 

-0.53 

3286.58 

Th  II 

8018 

— 

38436 

1.8 

0.29 

-0.53 

3287.79 

Th  ii 

1522 

— 

31929 

0.58 

0.094 

-1.03 

3291.74 

Th  ii 

6214 

— 

36584 

3.2 

0.52 

-0.29 

3292.52 

Th  II 

6700 

- 

37063 

2.5 

0.40 

-0.40 

3293.94 

Th  ii 

9202 

- 

39552 

1.9 

0.31 

-0.50 

3295.32 

Th  II 

6244 

- 

36582 

0.64 

0.10 

-0.98 

3295.52 

Th  II 

9061 

— 

39397 

0.97 

0.16 

-0.80 

3296.60 

Th  II 

12902 

— 

43228 

3.5 

0.57 

-0.24 

3297.83 

Th  II 

9238 

- 

39552 

1.9 

0.31 

-0.50 

3300.61 

Th  ii 

1522 

- 

31811 

0.051 

0.0083 

-2.08 

3309.14 

Th  ii 

7332 

- 

37542 

0.58 

0.095 

-1.02 

3310.24 

Th  ii 

6244 

— 

36445 

0.61 

0.10 

-1.00 

3317.73 

Th  ii 

13251 

— 

43383 

1.3 

0.22 

-0.65 

3318.97 

Th  ii 

6691 

- 

36813 

0.21 

0.035 

-1.46 

3320.29 

Th  ii 

6700 

— 

36809 

1.1 

0.17 

-0.76 

3321.44 

Th  ii 

4113 

- 

34212 

0.91 

0.15 

-0.82 

3324.75 

Th  ii 

1860 

— 

31929 

0.37 

0.062 

-1.21 

3325.12 

Th  II 

4147 

— 

34212 

1.5 

0.25 

-0.60 

3326.45 

Th  ii 

4490 

- 

34544 

0.19 

0.032 

-1.49 

3327.18 

Th  ii 

12472 

- 

42519 

2.4 

0.39 

-0.40 

3328.25 

Th  ii 

13251 

— 

43288 

1.3 

0.22 

-0.66 

3332.40 

Th  II 

12220 

— 

42220 

1.7 

0.28 

-0.55 

3334.61 

Th  ii 

6214 

— 

36194 

2.0 

0.33 

-0.49 

3335.06 

Th  ii 

8606 

— 

38582 

0.78 

0.13 

-0.88 

3337.87 

Th  ii 

1860 

— 

31811 

0.57 

0.095 

-1.02 

3338.39 

Th  ii 

7332 

- 

37277 

0.54 

0.091 

-1.04 

3344.87 

Th  ii 

7829 

— 

37716 

0.62 

0.10 

-0.99 

3346.55 

Th  ii 

9585 

— 

39458 

1.5 

0.24 

-0.61 

3351.23 

Th  II 

1522 

— 

31353 

0.80 

0.13 

-0.87 

3353.95 

Th  ii 

11117 

- 

40924 

1.5 

0.26 

-0.59 

3354.61 

Th  ii 

8379 

— 

38180 

1.1 

0.18 

-0.73 

3358.60 

Th  ii 

1860 

— 

31626 

0.54 

0.092 

-1.04 

3360.15 

Th  ii 

11576 

— 

41328 

1.7 

0.29 

-0.54 

3362.50 

Th  II 

9712 

— 

39443 

1.0 

0.17 

-0.77 

3363.06 

Th  ii 

8379 

- 

38105 

0.69 

0.12 

-0.93 

3363.70 

Th  ii 

0 

— 

29720 

0.065 

0.01 1 

-1.96 

3366.52 

Th  ii 

13249 

— 

42944 

5.4 

0.92 

-0.04 

3367.81 

Th  ii 

4490 

— 

34175 

0.71 

0.12 

-0.92 

3376.84 

Th  ii 

10673 

— 

40278 

0.71 

0.12 

-0.92 

3378.58 

Th  II 

8018 

- 

37608 

1.9 

0.32 

-0.49 

3381.35 

Th  ii 

9585 

— 

39151 

0.93 

0.16 

-0.80 

3385.53 

Th  ii 

4490 

— 

34019 

0.54 

0.092 

-1.04 

3386.50 

Th  II 

9061 

_ 

38582 

1.9 

0.33 

-0.48 

3389.65 

Th  II 

1860 

— 

31353 

0.25 

0.044 

-1.36 

3392.03 

Th  ii 

1522 

— 

30994 

0.94 

0.16 

-0.79 

3395.37 

Th  II 

7001 

— 

36445 

0.39 

0.067 

-1.17 

3401.68 

28 

Th  ii 

7001 

36390 

0.67 

0.12 

-0.93 

Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

l()8/sec 

3403.28 

Th  ii 

9061 

- 38436 

1.2 

0.21 

-0.68 

3404.63 

Th  ii 

10189 

- 39552 

1.4 

0.24 

-0.61 

3406.23 

Th  ii 

6691 

- 36041 

0.39 

0.068 

-1.17 

3409.26 

Th  u 

10572 

- 39895 

1.8 

0.31 

-0.50 

341 1.77 

Th  ii 

7829 

- 37130 

0.71 

0.12 

-0.91 

3414.51 

Th  ii 

9585 

- 38864 

0.87 

0.15 

-0.82 

3418.77 

Th  ii 

41 13 

- 33355 

0.29 

0.050 

-1.30 

3418.94 

Th  ii 

4490 

- 33731 

0.32 

0.056 

-1.25 

3422.65 

Th  u 

4147 

- 33355 

0.29 

0.050 

-1.30 

3423.11 

Th  n 

12472 

- 41677 

1.9 

0.34 

-0.47 

3425.15 

Th  n 

9202 

- 38389 

0.76 

0.13 

-0.87 

3425.94 

Th  ii 

9401 

- 38582 

0.80 

0.14 

-0.85 

3429.39 

Th  ii 

9238 

- 38389 

0.68 

0.12 

-0.92 

3429.88 

Th  ll 

4490 

- 33637 

0.20 

0.035 

-1.45 

3434.00 

Th  ll 

1860 

- 30972 

0.73 

0.13 

-0.89 

3435.98 

Th  ii 

0 

- 29095 

0.34 

0.060 

-1.22 

3436.71 

Th  ii 

9202 

- 38292 

1.6 

0.28 

-0.56 

3437.02 

Th  ii 

8379 

- 37465 

0.59 

0.10 

-0.98 

3438.95 

Th  ii 

13249 

- 42319 

6.2 

1.1 

0.04 

3441.36 

Th  n 

6691 

- 35741 

0.36 

0.064 

-1.19 

3443.1 1 

Th  ll 

9401 

- 38436 

0.43 

0.077 

-1.12 

3444.00 

Th  n 

10673 

- 39701 

0.62 

0.1 1 

-0.96 

3445.38 

Th  n 

12472 

- 41488 

1.0 

0.18 

-0.74 

3445.73 

Th  ll 

14791 

- 43804 

5.5 

0.98 

-0.01 

3449.65 

Th  ll 

10572 

- 39552 

1.4 

0.25 

-0.60 

3450.94 

Th  il 

13251 

- 42220 

2.0 

0.36 

-0.44 

3451.70 

Th  ii 

9202 

- 38165 

0.72 

0.13 

-0.89 

3452.68 

Th  n 

6244 

- 35199 

0.66 

0.12 

-0.93 

3454.20 

Th  u 

9238 

- 38180 

0.56 

0.10 

-1.00 

3462.85 

Th  ii 

9712 

- 38582 

2.2 

0.39 

-0.41 

3463.72 

Th  ii 

13251 

- 42 1 1 3 

4.7 

0.84 

-0.08 

3465.77 

Th  ll 

6700 

- 35546 

1.2 

0.22 

-0.65 

3465.92 

Th  ii 

4113 

- 32957 

0.17 

0.030 

-1.52 

3469.92 

Th  ii 

4147 

- 32957 

1.8 

0.32 

-0.50 

3473.03 

Th  ii 

9061 

- 37846 

0.66 

0.12 

-0.92 

3473.41 

Th  ii 

9712 

- 38494 

0.62 

0.11 

-0.95 

3476.53 

Th  ll 

6700 

- 35456 

0.45 

0.082 

-1.09 

3478.12 

Th  il 

9202 

- 37945 

0.68 

0.12 

-0.91 

3479.17 

Th  ii 

6691 

- 35426 

0.67 

0.12 

-0.91 

3482.55 

Th  il 

9585 

- 38292 

0.75 

0.14 

-0.86 

3482.76 

Th  ll 

1860 

- 30565 

0.085 

0.016 

-1.81 

3485.20 

Th  ll 

8379 

- 37063 

0.83 

0.15 

-0.82 

3493.52 

Th  ii 

7829 

- 36445 

0.95 

0.17 

-0.76 

3499.98 

Th  ii 

8018 

- 36582 

0.73 

0.13 

-0.87 

3501.94 

Th  ii 

7332 

- 35879 

0.21 

0.039 

-1.41 

3502.77 

Th  ll 

9061 

- 37602 

0.97 

0.18 

-0.75 

3506.85 

Th  ii 

15237 

- 43744 

2.0 

0.36 

-0.44 

3511.56 

Th  ii 

4490 

- 32960 

0.90 

0.17 

-0.78 

3512.74 

Th  ii 

9720 

- 38180 

0.82 

0.15 

-0.82 

3514.52 

Th  ll 

9401 

- 37846 

1.0 

0.19 

-0.71 

429 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3516.36 

Th  II 

8379 

- 36809 

0.56 

0.10 

-0.99 

3516.83 

Th  II 

8018 

- 36445 

0.50 

0.093 

-1.03 

3518.89 

Th  II 

7332 

- 35741 

0.21 

0.038 

-1.42 

3523.53 

Th  II 

8018 

- 36390 

0.25 

0.046 

-1.34 

3537.15 

Th  II 

9202 

- 37465 

0.94 

0.18 

-0.75 

3539.32 

Th  II 

4490 

- 32736 

0.43 

0.080 

-1.10 

3539.59 

Th  II 

0 

- 28244 

0.24 

0.045 

-1.35 

3541.62 

Th  II 

8460 

- 36688 

0.54 

0.10 

-0.99 

3553.38 

Th  II 

9712 

- 37846 

0.38 

0.071 

-1.15 

3557.47 

Th  II 

6168 

- 34270 

0.33 

0.063 

-1.20 

3559.45 

Th  II 

6244 

- 34330 

1.1 

0.20 

-0.69 

3559.95 

Th  II 

8606 

- 36688 

1.0 

0.20 

-0.71 

3567.06 

Th  ii 

6700 

- 34727 

0.16 

0.030 

-1.52 

3567.69 

Th  ii 

12902 

- 40924 

.0.90 

0.17 

-0.76 

3569.62 

Th  II 

6168 

- 34175 

0.13 

0.026 

-1.59 

3571.57 

Th  li 

10189 

- 38180 

0.67 

0.13 

-0.89 

3572.39 

Th  II 

8460 

- 36445 

1.2 

0.23 

-0.63 

3573.22 

Th  II 

8606 

- 36584 

0.74 

0.14 

-0.85 

3575.32 

Th  II 

6700 

- 34662 

1.2 

0.22 

-0.65 

3576.56 

Th  II 

15145 

- 43097 

4.7 

0.90 

-0.05 

3579.35 

Th  II 

8460 

- 36390 

1.2 

0.23 

-0.63 

3585.76 

Th  II 

9585 

- 37465 

1.3 

0.25 

-0.60 

3588.22 

Th  II 

1860 

- 29720 

0.092 

0.018 

-1.75 

3589.15 

Th  II 

6700 

- 34554 

0.24 

0.046 

-1.33 

3589.36 

Th  II 

6691 

- 34544 

0.42 

0.081 

-1.09 

3591.06 

Th  ii 

8606 

- 36445 

0.41 

0.079 

-1.10 

3593.88 

Th  II 

10572 

- 38389 

0.89 

0.17 

-0.76 

3595.33 

Th  ii 

12472 

- 40278 

0.76 

0.15 

-0.83 

3603.21 

Th  II 

9720 

- 37465 

1.6 

0.32 

-0.49 

3609.44 

Th  II 

4113 

- 31811 

0.98 

0.19 

-0.72 

3610.79 

Th  II 

4113 

- 31800 

0.19 

. 0.038 

-1.42 

3613.78 

Th  II 

4147 

- 31811 

0.14 

0.027 

-1.56 

3615.13 

Th  II 

4147 

- 31800 

0.47 

0.093 

-1.03 

3617.02 

Th  ii 

15305 

- 42944 

16. 

3.0 

0.48 

3619.71 

Th  ii 

10673 

- 38292 

0.26 

0.05  1 

-1.29 

3621.12 

Th  ii 

10572 

- 38180 

1.6 

0.32 

-0.50 

3624.90 

Th  II 

6700 

- 34279 

0.53 

0.1  1 

-0.98 

3625.63 

Th  ii 

1522 

- 29095 

0.18 

0.036 

-1.44 

3632.62 

Th  II 

9061 

- 36582 

0.43 

0.085 

-1.07 

3637.57 

Th  II 

6691 

- 34175 

0.22 

0.043 

-1.36 

3639.45 

Th  ii 

6168 

- 33637 

0.56 

0.1  1 

-0.95 

3644.35 

Th  ii 

10673 

- 38105 

0.42 

0.083 

-1.08 

3648.17 

Th  ii 

0 

- 27403 

0.033 

0.0065 

-2.19 

3649.25 

Th  ii 

7332 

- 34727 

0.71 

0.14 

-0.85 

3650.77 

Th  ii 

9061 

- 36445 

0.63 

0.13 

-0.90 

3652.54 

Th  II 

7829 

- 35199 

0.37 

0.073 

■ -1.13 

3656.20 

Th  ii 

9720 

- 37063 

0.44 

0.087 

-1.06 

3658.06 

Th  II 

7001 

- 34330 

0.86 

0.17 

-0.76 

3663.20 

Th  ii 

11576 

- 38867 

1.7 

0.33 

—0.48 

3663.70 

Th  II 

9401 

- 36688 

1.3 

0.27 

-0.57 

430 


Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

k 

108/sec 

3673.79 

Th  ii 

7332 

— 

34544 

0.43 

0.087 

-1.06 

3675.57 

Th  n 

1522 

- 

28721 

0.30 

0.060 

-1.22 

3678.04 

Th  ii 

8018 

- 

35199 

1.0 

0.21 

—0^68 

3681.88 

Th  n 

11576 

— 

38729 

0.60 

0.12 

-0.91 

3690.49 

Th  ii 

9720 

— 

36809 

0.88 

0.18 

-0.75 

3695.98 

Th  il 

11117 

— 

38165 

0.94 

0.19 

-0.71 

3696.65 

Th  il 

9401 

- 

36445 

0.26 

0.054 

-1.27 

3697.03 

Th  il 

6168 

- 

33209 

0.1 1 

0.022 

-1.66 

3698.30 

Th  u 

1 1726 

- 

38758 

0.41 

0.083 

-1.08 

3700.77 

Th  ii 

15305 

— 

42319 

2.2 

0.46 

-0.34 

371 1.30 

Th  n 

6700 

— 

33637 

0.48 

0.099 

-1. 00 

3718.17 

Th  n 

9238 

- 

36125 

0.15 

0.030 

-1.52 

3719.96 

Th  ii 

10189 

— 

37063 

2.0 

0.42 

-0.38 

3720.31 

Th  ii 

9712 

- 

36584 

1.0 

0.22 

-0.66 

3721.82 

Th  n 

1860 

— 

28721 

0.33 

0.069 

-1.16 

3722.1 1 

Th  n 

4113 

— 

30972 

0.27 

0.057 

-1.25 

3723.66 

Th  n 

4147 

- 

30994 

0.046 

0.0095 

-2.02 

3726.72 

Th  n 

4147 

- 

30972 

0.18 

0.038 

-1.42 

3734.59 

Th  ii 

4490 

- 

31259 

0.086 

0.018 

-1.74 

3738.84 

Th  ii 

8460 

— 

35199 

0.45 

0.095 

-1.02 

3741.19 

Th  n 

1522 

— 

28244 

0.48 

0.100 

-1.00 

3743.51 

Th  ii 

10572 

- 

37277 

0.20 

0.043 

-1.37 

3744.74 

Th  ii 

8460 

- 

35157 

0.15 

0.031 

-1.50 

3745.98 

Th  ii 

7332 

- 

34019 

0.65 

0.14 

-0.87 

3747.54 

Th  ii 

9202 

— 

35879 

1.0 

0.21 

-0.67 

3752.57 

Th  n 

9238 

— 

35879 

2.1 

0.44 

-0.35 

3754.59 

Th  ii 

0 

- 

26626 

0.030 

0.0064 

-2.19 

3762.88 

Th  ii 

6168 

- 

32736 

0.68 

0.14 

-0.84 

3772.24 

Th  ii 

7829 

- 

34330 

0.21 

0.044 

-1.35 

3773.74 

Th  ii 

10572 

— 

37063 

0.77 

0.16 

-0.78 

3775.91 

Th  n 

14349 

— 

40826 

0.93 

0.20 

-0.70 

3783.29 

Th  n 

0 

- 

26425 

0.032 

0.0069 

-2.16 

3785.60 

Th  ii 

6168 

- 

32577 

0.44 

0.094 

-1.03 

3786.88 

Th  n 

7332 

- 

33731 

0.13 

0.027 

-1.57 

3789.1  1 

Th  ii 

1860 

— 

28244 

0.12 

0.025 

-1.60 

3791.29 

Th  ii 

11576 

— 

37945 

0.41 

0.089 

-1.05 

3794.15 

Th  ii 

11117 

- 

37465 

0.51 

0.11 

-0.96 

3802.14 

Th  ii 

9585 

— 

35879 

0.093 

0.020 

-1.70 

3805.81 

Th  ii 

6691 

- 

32960 

0.16 

0.035 

-1.45 

3807.87 

Th  II 

9202 

— 

35456 

1.1 

0.23 

-0.63 

3813.07 

Th  ii 

9238 

— 

35456 

0.99 

0.22 

-0.67 

3821.42 

Th  II 

11117 

- 

37277 

0.83 

0.18 

-0.74 

3822.15 

Th  ii 

9585 

- 

35741 

0.54 

0.12 

-0.93 

3823.58 

Th  ii 

13251 

- 

39397 

0.75 

0.17 

-0.78 

3826.94 

Th  ii 

14349 

— 

40472 

1.4 

0.30 

-0.52 

3839.74 

Th  ii 

6700 

— 

32736 

1.2 

0.26 

-0.59 

3841.96 

Th  ii 

9720 

— 

35741 

0.90 

0.20 

-0.70 

3854.50 

Th  ii 

10189 

- 

36125 

1.4 

0.31 

-0.50 

3859.85 

Th  ii 

8379 

- 

34279 

0.30 

0.067 

-1.17 

3863.41 

Th  ii 

6700 

- 

32577 

0.59 

0.13 

-0.88 

431 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

A 

K 

108/sec 

3884.52 

Th  ii 

9720 

- 35456 

0.17 

0.038 

3891.05 

Th  ii 

11117 

- 36809 

0.37 

0.084 

3892.30 

Th  II 

6244 

- 31929 

0.054 

0.012 

3900.12 

Th  II 

12472 

- 38105 

0.18 

0.041 

3900.88 

Th  ii 

7332 

- 32960 

0.50 

0.11 

3901.14 

Th  ii 

12220 

- 37846 

0.33 

0.076 

3902.12 

Th  II 

14276 

- 39895 

0.52 

0.12 

3904.08 

Th  ii 

4113 

- 29720 

0.084 

0.019 

3912.28 

Th  II 

10572 

- 36125 

0.41 

0.094 

3913.82 

Th  ii 

1860 

- 27403 

0.017 

0.0040 

3916.79 

Th  ii 

9202 

- 34727 

0.34 

0.079 

3922.22 

Th  II 

9238 

- 34727 

0.14 

0.032 

3929.67 

Th  ii 

0 

- 25440 

0.11 

0.024 

3932.23 

Th  ii 

9238 

- 34662 

0.20 

0.047 

3937.04 

Th  ii 

10673 

- 36066 

0.51 

0.12 

3937.92 

Th  II 

7828 

- 33216 

0.18 

0.042 

3942.64 

Th  II 

10189 

- 35546 

0.22 

0.05  1 

3943.39 

Th  ii 

8379 

- 33731 

0.29 

0.067 

3950.39 

Th  II 

10572 

- 35879 

0.67 

0.16 

3956.59 

Th  II 

10189 

- 35456 

1.2 

0.28 

3960.33 

Th  II 

13251 

- 38494 

0.50 

0.12 

3969.00 

Th  II 

0 

- 25188 

0.012 

0.0028 

3976.42 

Th  II 

9585 

- 34727 

0.52 

0.12 

3988.01 

Th  II 

9202 

- 34270 

0.43 

0.10 

3988.85 

Th  II 

6691 

- 31754 

0.076 

0.018 

3992.28 

Th  II 

9238 

- 34279 

0.12 

0.030 

3997.47 

Th  II 

11117 

- 36125 

0.21 

0.050 

3997.87 

Th  II 

9720 

- 34727 

0.39 

0.093 

4001.73 

Th  II 

4113 

- 29095 

0.029 

0.0069 

4003.11 

Th  II 

10572 

- 35546 

0.35 

0.085 

4003.31 

Th  II 

9202 

- 34175 

0.51 

0.12 

4005.53 

Th  II 

9585 

- 34544 

0.33 

0.081 

4007.02 

Th  II 

11117 

- 36066 

0.93 

0.22 

4014.51 

Th  ii 

1522 

- 26425 

0.014 

0.0033 

4019.13 

Th  ii 

0 

- 24874 

0.66 

0.16 

4025.66 

Th  II 

9720 

- 34554 

0.51 

0.12 

4026.16 

Th  ii 

8379 

- 33209 

0.28 

0.067 

4034.25 

Th  II 

6214 

- 30994 

0.12 

0.030 

4036.56 

Th  ii 

1860 

- 26626 

0.061 

0.015 

4048.43 

Th  II 

9585 

- 34279 

0.13 

0.03  1 

4063.40 

Th  ii 

1 1726 

- 36329 

1.0 

0.25 

4069.20 

Th  II 

6691 

- 31259 

0.87 

0.22 

4082.26 

Th  II 

11576 

- 36066 

0.42 

0. 1 0 

4085.04 

Th  II 

10189 

- 34662 

1.8 

0.44 

4086.52 

Th  ii 

0 

- 24464 

0.099 

0.025 

4091.34 

Th  II 

9202 

- 33637 

0.093 

0.023 

4093.39 

Th  II 

7332 

- 31754 

0.093 

0.023 

4094.75 

Th  II 

0 

- 24415 

0.098 

0.025 

4097.33 

Th  II 

9238 

- 33637 

0.1  1 

0.027 

4098.94 

Th  ii 

8460 

- 32850 

0.25 

0.064 

432 


Log  gf 


-1.42 

-1.08 

-1.91 

-1.39 

-0.94 

-1.12 

-0.93 

-1.72 

-1.03 

-2.40 

-1.10 

-1.50 

-1.61 

-1.33 

-0.93 

-1.38 

-1.29 

-1.17 

-0.80 

-0.55 

-0.93 

-2.55 

-0.91 

-0.99 

-1.74 

-1.53 

-1.30 

-1.03 

-2.16 

-1.07 

-0.91 

-1.09 

-0.65 

-2.48 

-0.80 

-0.91 

-1.17 

-1.52 

-1.82 

-1.51 

-0.60 

-0.66 

-0.98 

-0.35 

-1.60 

-1.63 

-1.63 

-1.61 

-1.57 

-1.19 


Wavelength  Spectrum  Energy  Levels 
A K 


4103.65 

Th  ii 

12220 

- 

36582 

4104.38 

Th  n 

8379 

- 

32736 

4105.34 

Th  ii 

7001 

- 

31353 

4107.37 

Th  ii 

11117 

- 

35456 

4108.42 

Th  ii 

4490 

— 

28824 

41  16.71 

Th  n 

6168 

— 

30453 

4123.53 

Th  ii 

8606 

- 

32850 

4131.42 

Th  n 

8379 

- 

32577 

4141.63 

Th  n 

15305 

— 

39443 

4142.70 

Th  n 

0 

— 

24132 

4148.18 

Th  li 

7829 

— 

31929 

4149.99 

Th  ii 

10572 

- 

34662 

4156.23 

Th  ii 

10673 

- 

34727 

4156.52 

Th  n 

9585 

- 

33637 

4162.68 

Th  ll 

14276 

— 

38292 

4163.64 

Th  ll 

9720 

— 

33731 

4164.25 

Th  ii 

9202 

- 

33209 

4170.47 

Th  n 

9238 

- 

33209 

4176.33 

Th  ll 

14791 

- 

38729 

4178.06 

Th  ii 

7332 

— 

31259 

4179.71 

Th  ii 

1522 

— 

25440 

4179.96 

Th  ii 

9720 

- 

33637 

4182.16 

Th  ii 

14276 

— 

38180 

4183.56 

Th  ll 

9061 

- 

32957 

4184.71 

Th  ii 

14276 

— 

38165 

4191.82 

Th  ii 

11576 

— 

35426 

4201.85 

Th  ii 

8018 

- 

31811 

4208.89 

Th  ll 

6700 

- 

30453 

4218.19 

Th  ll 

1 1726 

- 

35426 

4218.54 

Th  ll 

10572 

— 

34270 

4224.25 

Th  ii 

1522 

— 

25188 

4243.93 

Th  ii 

9401 

- 

32957 

4248.00 

Th  ii 

9202 

- 

32736 

4249.68 

Th  ll 

7829 

- 

31353 

4250.31 

Th  ii 

4490 

— 

2801 1 

4256.09 

Th  ii 

9720 

_ 

33209 

4263.36 

Th  ii 

9401 

- 

32850 

4271.09 

Th  ii 

1860 

— 

25267 

4273.36 

Th  ii 

8379 

— 

31773 

4276.81 

Th  ii 

8379 

— 

31754 

4276.96 

Th  ii 

9202 

_ 

32577 

4277.31 

Th  ii 

0 

- 

23373 

4281.07 

Th  ii 

1522 

- 

24874 

4281.41 

Th  ii 

8460 

- 

31811 

4282.04 

Th  ii 

6168 

— 

29515 

4283.52 

Th  ii 

9238 

— 

32577 

4288.05 

Th  ii 

14791 

— 

38105 

4318.29 

Th  ii 

9585 

— 

32736 

4320.12 

Th  ii 

4490 

- 

27631 

4320.58 

Th  ii 

12902 

- 

36041 

gA 

108/sec 

gf 

Log  gf 

0.21 

0.054 

-1.27 

0.21 

0.052 

-1.28 

0.26 

0.067 

-1.17 

0.18 

0.045 

-1.35 

0.41 

0.10 

-0.98 

0.81 

0.21 

-0.68 

0.17 

0.044 

-1.36 

0.16 

0.041 

-1.39 

1.5 

0.39 

-0.41 

0.033 

0.0085 

-2.07 

0.27 

0.068 

-1.16 

1.1 

0.30 

-0.53 

0.33 

0.085 

-1.07 

0.65 

0.17 

-0.78 

1.0 

0.26 

-0.58 

0.33 

0.086 

-1.06 

0.19 

0.050 

-1.30 

0.38 

0.100 

-1.00 

0.40 

0.10 

-0.98 

0.61 

0.16 

-0.80 

0.048 

0.013 

-1.90 

0.30 

0.078 

-1.11 

0.78 

0.20 

-0.69 

0.089 

0.023 

-1.63 

0.34 

0.089 

-1.05 

0.18 

0.047 

-1.32 

0.19 

0.052 

-1.29 

0.49 

0.13 

-0.89 

0.18 

0.048 

-1.32 

0.13 

0.035 

-1.46 

0.010 

0.0027 

-2.57 

0.14 

0.037 

-1.43 

0.21 

0.058 

-1.24 

0.058 

0.016 

-1.81 

0.067 

0.018 

-1.74 

0.12 

0.033 

-1.48 

0.088 

0.024 

-1.62 

0.0091 

0.0025 

-2.60 

0.33 

0.090 

-1.05 

0.11 

0.031 

-1.51 

0.082 

0.023 

-1.65 

0.052 

0.014 

-1.85 

0.021 

0.0058 

-2.24 

0.13 

0.036 

-1.44 

0.43 

0.12 

-0.92 

0.16 

0.045 

-1.34 

0.39 

0.11 

-0.97 

0.17 

0.048 

-1.31 

0.051 

0.014 

-1.84 

0.33 

0.093 

-1.03 

433 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

4335.70 

Th  ii 

11117  - 34175 

0.39 

0.11 

-0.96 

4343.94 

Th  ii 

1860  - 24874 

0.017 

0.0047 

-2.33 

4344.32 

Th  ii 

0 - 23012 

0.013 

0.0036 

-2.45 

4353.39 

Th  II 

10673  - 33637 

0.17 

0.048 

-1.32 

4355.32 

Th  II 

8018  - 30972 

0.11 

0.030 

-1.52 

4357.61 

Th  II 

1522  - 24464 

0.0085 

0.0024 

-2.62 

4369.30 

Th  ii 

8379  - 31259 

0.087 

0.025 

-1.61 

4373.90 

Th  ii 

9720  - 32577 

0.13 

0.036 

-1.44 

4381.86 

Th  II 

6700  - 29515 

0.80 

0.23 

-0.64 

4384.65 

Th  ii 

15145  - 37945 

0.19 

0.055 

-1.26 

4391.11 

Th  ii 

4490  - 27257 

0.38 

0.11 

-0.96 

4394.90 

Th  ii 

8606  - 31353 

0.090 

0.026 

-1.59 

4396.48 

Th  ii 

9061  - 31800 

0.085 

0.025 

-1.61 

4412.74 

Th  ii 

6168  - 28824 

0.11 

0.032 

-1.49 

4416.23 

Th  II 

10572  - 33209 

0.15 

0.044 

-1.35 

4421.54 

Th  II 

1522  - 24132 

0.0069 

0.0020 

-2.70 

4436.06 

Th  ii 

10673  - 33209 

0.041 

0.012 

-1.92 

4436.28 

Th  ii 

9238  - 31773 

0.034 

0.010 

-2.00 

4436.55 

Th  n 

14276  - 36809 

0.21 

0.062 

-1.21 

4439.12 

Th  ii 

11117  - 33637 

0.29 

0.085 

-1.07 

4440.86 

Th  ii 

8460  - 30972 

0.14 

0.040 

-1.40 

4445.89 

Th  ii 

14791  - 37277 

0.16 

0.048 

-1.32 

4447.83 

Th  ii 

6244  - 28721 

0.058 

0.017 

-1.77 

4454.51 

Th  ii 

1 1576  - 34019 

0.058 

0.017 

-1.76 

4461.08 

Th  ii 

9401  - 31811 

0.10 

0.031 

-1.51 

4465.34 

Th  ii 

8606  - 30994 

0.22 

0.066 

-1.18 

4480.82 

Th  ii 

4113  - 26425 

0.023 

0.0068 

-2.16 

4485.78 

Th  ii 

10673  - 32960 

0.072 

0.022 

-1.66 

4487.50 

Th  ii 

4147  - 26425 

0.030 

0.0092 

-2.04 

4488.68 

Th  ii 

1860  - 24132 

0.020 

0.0060 

-2.22 

4492.24 

Th  ii 

12472  - 34727 

0.12 

0.036 

-1.45 

4510.53 

Th  il 

10572  - 32736 

0.45 

0.14 

-0.86 

4512.50 

Th  ii 

11576  - 33731 

0.090 

0.027 

-1.56 

4517.04 

Th  ii 

6691  - 28824 

0.012 

0.0037 

-2.43 

4524.85 

Th  ii 

7001  - 29095 

0.024 

0.0075 

-2.13 

4525.10 

Th  ii 

11117  - 33209 

0.052 

0.016 

-1.80 

4529.50 

Th  ii 

12472  - 34544 

0.053 

0.016 

-1.79 

4533.29 

Th  ii 

9720  - 31773 

0.21 

0.064 

-1.19 

4534.12 

Th  II 

10572  - 32621 

0.11 

0.034 

-1.47 

4537.08 

Th  II 

14276  - 36310 

0.31 

0.096 

-1.02 

4540.41 

Th  II 

1479*1  - 36809 

0.29 

0.089 

-1.05 

4544.52 

Th  II 

4490  - 26489 

0.020 

0.0061 

—2.22 

4564.19 

Th  ii 

10673  - 32577 

0.035 

0.01 1 

-1.96 

4566.66 

Th  ii 

7829  - 29720 

0.024 

0.0077 

—2. 1 2 

4575.27 

Th  ii 

1522  - 23373 

0.0026 

0.00082 

—34)9 

4575.43 

Th  ii 

14276  - 36125 

0.096 

0.030 

-1.52 

4584.37 

Th  ii 

12472  - 34279 

0.089 

0.028 

-1.55 

4602.90 

Th  ii 

7001  - 28721 

0.026 

0.0083 

-2.08 

4606.52 

Th  ii 

8018  - 29720 

0.020 

0.0063 

-2.20 

4612.56 

Th  II 

9585  - 31259 

0.031 

0.0097 

-2.01 

434 


Wavelength 

Speetrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

4624.14 

Th  ii 

11117 

_ 

32736 

0.046 

0.015 

-1.83 

4631.76 

Th  ll 

10189 

- 

31773 

0.19 

0.063 

-1.20 

4639.71 

Th  ii 

12472 

- 

34019 

0.17 

0.054 

-1.27 

4651.56 

Th  ii 

7332 

- 

28824 

0.085 

0.028 

-1.56 

4651.99 

Th  ii 

1522 

— 

23012 

0.0038 

0.0012 

-2.91 

4689.20 

Th  u 

6691 

_ 

2801 1 

0.050 

0.016 

-1.79 

4694.09 

Th  u 

0 

- 

21297 

0.010 

0.0034 

-2.47 

4694.90 

Th  ii 

4147 

- 

25440 

0.012 

0.0040 

-2.40 

4700.14 

Th  ii 

14276 

— 

35546 

0.21 

0.069 

-1.16 

4702.32 

Th  n 

9712 

— 

30972 

0.017 

0.0057 

-2.24 

4706.25 

Th  ll 

7001 

_ 

28244 

0.020 

0.0066 

-2.18 

4708.10 

Th  il 

11726 

- 

32960 

0.030 

0.010 

-2.00 

4712.44 

Th  u 

9238 

- 

30453 

0.062 

0.021 

-1.68 

4715.43 

Th  u 

10572 

- 

31773 

0.036 

0.012 

-1.92 

4719.98 

Th  ii 

14276 

— 

35456 

0.15 

0.05 1 

-1.29 

4723.44 

Th  u 

12472 

— 

33637 

0.21 

0.072 

-1.15 

4726.32 

Th  ll 

1860 

- 

23012 

0.0038 

0.0013 

-2.89 

4729.87 

Th  n 

8379 

- 

29515 

0.033 

0.01 1 

-1.95 

4740.53 

Th  ii 

6168 

- 

27257 

0.076 

0.026 

-1.59 

4742.26 

Th  u 

10673 

— 

31754 

0.036 

0.012 

-1.91 

4743.68 

Th  ii 

4113 

— 

25188 

0.0099 

0.0033 

-2.48 

4774.27 

Th  u 

6691 

- 

27631 

0.028 

0.0097 

-2.01 

4823.20 

Th  n 

4147 

- 

24874 

0.0047 

0.0017 

-2.78 

4844.17 

Th  u 

11117 

- 

31754 

0.064 

0.023 

-1.64 

4863.17 

Th  ii 

6700 

— 

27257 

0.1 1 

0.041 

-1.39 

4912.52 

Th  ll 

4113 

— 

24464 

0.0072 

0.0026 

-2.59 

4919.82 

Th  ll 

6168 

- 

26489 

0.080 

0.029 

-1.53 

4921.62 

Th  n 

9202 

- 

29515 

0.050 

0.018 

-1.74 

4924.42 

Th  ll 

4113 

- 

24415 

0.0047 

0.0017 

-2.76 

4954.57 

Th  ll 

11576 

— 

31754 

0.15 

0.055 

-1.26 

4963.20 

Th  ii 

11117 

— 

31259 

0.033 

0.012 

-1.92 

4999.95 

Th  ll 

14276 

- 

34270 

0.062 

0.023 

-1.63 

5017.26 

Th  ii 

7332 

- 

27257 

0.12 

0.045 

-1.35 

5028.66 

Th  ii 

10572 

- 

30453 

0.15 

0.055 

-1.26 

5049.80 

Th  n 

6691 

— 

26489 

0.087 

0.033 

-1.48 

5055.36 

Th  II 

1522 

— 

21297 

0.0070 

0.0027 

-2.57 

5061.23 

Th  ll 

14791 

- 

34544 

0.15 

0.057 

-1.25 

5090.75 

Th  ii 

8606 

- 

28244 

0.014 

0.0056 

-2.25 

5095.06 

Th  ii 

9202 

- 

28824 

0.030 

0.012 

-1.94 

5107.24 

Th  ll 

7829 

— 

27403 

0.011 

0.0045 

-2.35 

5143.28 

Th  ii 

1860 

— 

21297 

0.0082 

0.0032 

-2.49 

5151.62 

Th  ii 

12220 

— 

31626 

0.076 

0.030 

-1.52 

5170.23 

Th  ii 

11117 

— 

30453 

0.027 

0.011 

-1.96 

5190.88 

Th  ii 

4113 

— 

23373 

0.0074 

0.0030 

-2.52 

5193.84 

Th  ii 

0 

— 

19248 

0.0020 

0.00082 

-3.09 

5218.52 

Th  ii 

7332 

— 

26489 

0.018 

0.0073 

-2.13 

5233.21 

Th  ll 

9720 

— 

28824 

0.061 

• 0.025 

-1.60 

5247.65 

Th  ll 

0 

— 

19051 

0.0044 

0.0018 

-2.74 

5277.50 

Th  ll 

10572 

— 

29515 

0.064 

0.027 

-1.57 

5280.08 

Th  ii 

14276 

- 

33209 

0.030 

0.013 

-1.90 

435 


Wavelength  Spectrum  Energy  Levels 
A K 


5303.04 

Th  n 

12902 

- 

31754 

5304.63 

Th  ii 

14791 

— 

33637 

5305.57 

Th  II 

9401 

— 

28244 

5415.46 

Th  II 

14276 

- 

32736 

5421.84 

Th  II 

7001 

— 

25440 

5425.68 

Th  II 

9585 

— 

2801  1 

5433.69 

Th  II 

11117 

- 

29515 

5449.47 

Th  ii 

14276 

- 

32621 

5462.61 

Th  ii 

14276 

- 

32577 

5488.63 

Th  ii 

0 

— 

18214 

5501.93 

Th  ii 

6244 

— 

24415 

5537.12 

Th  ii 

9202 

— 

27257 

5539.90 

Th  ii 

9585 

- 

27631 

5593.62 

Th  II 

7001 

— 

24874 

5639.75 

Th  II 

1522 

— 

19248 

5645.88 

Th  II 

11117 

_ 

28824 

5700.69 

Th  II 

9720 

- 

27257 

5707.10 

Th  ii 

6214 

- 

23731 

5738.29 

Th  ii 

8018 

— 

25440 

5741.18 

Th  ii 

7001 

— 

24415 

5749.40 

Th  II 

1860 

— 

19248 

5796.42 

Th  ii 

11576 

- 

28824 

5815.43 

Th  ii 

1860 

- 

19051 

5838.94 

Th  ii 

0 

- 

17122 

5914.39 

Th  ii 

9585 

— 

26489 

5989.07 

Th  ii 

1522 

— 

18214 

6019.00 

Th  ii 

15145 

- 

31754 

6085.26 

Th  ii 

6214 

- 

22642 

6104.57 

Th  ii 

8606 

- 

24982 

6112.83 

Th  ii 

1860 

— 

18214 

6193.86 

Th  ii 

11117 

— 

27257 

6232.98 

Th  II 

9401 

- 

25440 

6261.06 

Th  ii 

4113 

- 

20081 

6266.17 

Th  ii 

8460 

- 

24415 

6274.13 

Th  II 

4147 

— 

20081 

6277.23 

Th  II 

6214 

— 

22140 

6279.16 

Th  ii 

12902 

- 

28824 

6285.28 

Th  II 

11726 

- 

27631 

6304.25 

Th  ii 

8606 

- 

24464 

6408.60 

Th  ii 

1522 

— 

17122 

6416.10 

Th  II 

9401 

— 

24982 

6503.50 

Th  II 

11117 

- 

26489 

6511.35 

Th  ii 

9061 

- 

24415 

6560.07 

Th  II 

14276 

- 

29515 

6605.42 

Th  II 

41 13 

— 

19248 

6617.06 

Th  II 

12902 

— 

2801  1 

6619.95 

Th  II 

4147 

- 

19248 

6658.68 

Th  II 

9401 

- 

24415 

6692.71 

Th  ii 

4113 

- 

19051 

6704.04 

Th  II 

8460 

- 

23373 

gA 

108/sec 

gf 

Log  gf 

0.020 

0.0085 

-2.07 

0.034 

0.014 

-1.84 

0.010 

0.0044 

-2.35 

0.16 

0.072 

-1.14 

0.0056 

0.0025 

-2.61 

0.036 

0.016 

-1.80 

0.0088 

0.0039 

-2.41 

0.093 

0.041 

-1.38 

0.066 

0.029 

-1.53 

0.00092 

0.00041 

-3.38 

0.0026 

0.0012 

-2.92 

0.0059 

0.0027 

-2.56 

0.040 

0.018 

-1.74 

0.0061 

0.0029 

-2.54 

0.0038 

0.0018 

-2.74 

0.038 

0.018 

-1.75 

0.049 

0.024 

-1.62 

0.018 

0.0088 

-2.05 

0.0022 

0.001 1 

-2.96 

0.0044 

0.0022 

-2.66 

0.0016 

0.00080 

-3.10 

0.017 

0.0087 

-2.06 

0.00098 

0.00050 

-3.30 

0.00029 

0.00015 

-3.83 

0.018 

0.0094 

-2.03 

0.0035 

0.0019 

-2.73 

0.023 

0.012 

-1.91 

0.0018 

0.00098 

-3.01 

0.0086 

0.0048 

—2.32 

0.0018 

0.0010 

-3.00 

0.013 

0.0076 

-2.12 

0.0040 

0.0023 

-2^63 

0.0016 

0.00094 

-3.03 

0.0027 

0.0016 

-2.80 

0.0035 

0.002  1 

-2.68 

0.0014 

0.00084 

-3.07 

0.026 

0.015 

-1.81 

0.010 

0.0062 

—2.2 1 

0.0028 

0.0016 

-2.78 

0.00063 

0.00039 

-3.41 

0.0051 

0.003  1 

-2.51 

0.0056 

0.0036 

-2.45 

0.0019 

0.0012 

—2.92 

0.016 

0.010 

-1.99 

0.0015 

0.00097 

-3.02 

0.0070 

0.0046 

-2.34 

0.0015 

0.00097 

-3.01 

0.0016 

0.001  1 

-2.97 

0.0007 1 

0.00047 

-3.32 

0.0024 

0.0016 

-2.79 

436 


Wavelength 

A 

Spectrum 

Energy  Levels 
K 

gA 

1 08/sec 

gf 

Log  gf 

6993.04 

Th  u 

7001  - 21297 

0.0056 

0.0041 

-2.39 

7900.32 

Th  n 

12220  - 24874 

0.0078 

0.0073 

-2.14 

8143.16 

Th  ll 

14349  - 26626 

0.022 

0.022 

-1.66 

8784.57 

Th  li 

1522  - 12902 

0.00009 

0.0001  1 

-3.97 

8816.16 

Th  u 

4113  - 15453 

0.00038 

0.00045 

-3.35 

8842.08 

Th  ii 

4147  - 15453 

0.00082 

0.00096 

-3.02 

437 


Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2272.61 

Ti  i 

387 

- 44376 

2.3 

0.18 

-0.76 

2273.28 

Ti  i 

0 

- 43976 

2.5 

0.20 

-0.71 

2276.70 

Ti  i 

170 

- 44079 

2.1 

0.16 

-0.79 

2279.96 

Ti  I 

387 

- 44233 

3.3 

0.25 

-0.59 

2299.85 

Ti  i 

0 

- 43468 

2.7 

0.21 

-0.68 

2302.73 

Ti  i 

170 

- 43583 

2.7 

0.22 

-0.66 

2305.67 

Ti  i 

387 

- 43745 

3.8 

0.31 

-0.51 

2380.81 

Ti  i 

387 

- 42377 

2.0 

0.17 

-0.77 

2384.52 

Ti  i 

387 

-42311 

1.1 

0.090 

-1.04 

2418.36 

Ti  i 

0 

- 41337 

2.0 

0.18 

-0.75 

2421.30 

Ti  I 

170 

- 41458 

3.2 

0.28 

-0.55 

2424.24 

Ti  I 

387 

- 41624 

4.4 

0.39 

-0.41 

2428.23 

Ti  I 

0 

- 41170 

1.5 

0.13 

-0.89 

2433.22 

Ti  I 

170 

- 41255 

1.5 

0.13 

-0.87 

2434.10 

Ti  I 

387 

- 41458 

0.85 

0.076 

-1.12 

2440.98 

Ti  i 

387 

- 41342 

3.1 

0.28 

-0.56 

2519.04 

Ti  I 

0 

- 39686 

1.3 

0.13 

-0.90 

2520.54 

Ti  I 

0 

- 39662 

5.0 

0.47 

-0.32 

2527.98 

Ti  i 

170 

- 39716 

1.0 

0.097 

-1.01 

2529.85 

Ti  I 

170 

- 39686 

7.4 

0.71 

-0.15 

2541.92 

Ti  i 

387 

- 39716 

6.8 

0.66 

-0.18 

2590.26 

Ti  i 

170 

- 38765 

0.93 

0.093 

-1.03 

2593.64 

Ti  i 

0 

- 38544 

5.0 

0.50 

-0.30 

2596.58 

Ti  i 

170 

- 38671 

1.8 

0.18 

-0.74 

2599.92 

Ti  I 

0 

- 38451 

6.8 

0.69 

-0.16 

2605.15 

Ti  i 

170 

- 38544 

9.0 

0.92 

-0.04 

2611.28 

Ti  i 

387 

- 38671 

12. 

1.3 

0.1 1 

2611.48 

Ti  i 

170 

- 38451 

1.7 

0.17 

-0.76 

2619.94 

Ti  i 

387 

- 38544 

7.0 

0.72 

-0.14 

2631.54 

Ti  i 

170 

- 38160 

3.6 

0.38 

-0.42 

2632.42 

Ti  i 

0 

- 37977 

3.4 

0.36 

-0.45 

2641.10 

Ti  i 

0 

- 37852 

13. 

1.3 

0.12 

2644.26 

Ti  i 

170 

- 37977 

16. 

1.7 

0.23 

2646.64 

Ti  i 

387 

- 38160 

21. 

2.2 

0.33 

2654.93 

Ti  i 

0 

- 37655 

0.28 

0.029 

-1.53 

2657.19 

Ti  i 

0 

- 37623 

0.69 

0.073 

-1.14 

2661.97 

Ti  I 

0 

- 37555 

1.5 

0.16 

-0.78 

2669.60 

Ti  I 

170 

- 37618 

1.8 

0.19 

-0.72 

2679.93 

Ti  i 

387 

- 37690 

2.4 

0.26 

-0.58 

2685.14 

Ti  i 

387 

- 37618 

0.60 

0.064 

-1.19 

2725.07 

Ti  I 

8492 

- 45178 

14. 

1.5 

0.18 

2727.42 

Ti  i 

8437 

- 45091 

12. 

1.3 

0.1  1 

2731.13 

Ti  i 

8602 

- 45206 

3.4 

0.38 

-0.42 

2731.58 

Ti  i 

8492 

- 45091 

6.6 

0.74 

-0.13 

2733.26 

Ti  i 

8602 

- 45178 

27. 

3.1 

0.48 

2735.29 

Ti  i 

8492 

- 45041 

8.2 

0.92 

-0.04 

2735.61 

Ti  i 

7255 

- 43800 

4.6 

0.52 

-0.28 

2739.81 

Ti  i 

8602 

- 45091 

13. 

1.5 

0.18 

2742.32 

Ti  I 

7255 

- 43710 

27. 

3.1 

0.49 

2749.06 

Ti  i 

8492 

- 44858 

6.3 

0.71 

-0. 1 5 

438 


Wavelength  Spectrum  Energy’  Levels 
A K 


2757.40 

Ti  t 

8602 

- 

44858 

2758.08 

Ti  i 

12118 

- 

48365 

2802.50 

Ti  i 

7255 

- 

42928 

2805.70 

Ti  l 

8602 

- 

44233 

2809.17 

Ti  i 

8492 

— 

44079 

2812.98 

Ti  I 

8437 

— 

43976 

2817.40 

Ti  i 

8492 

- 

43976 

2817.84 

Ti  l 

8602 

- 

44079 

2828.07 

Ti  i 

6557 

- 

41907 

2912.08 

Ti  i 

7255 

— 

41585 

2928.34 

Ti  i 

12118 

— 

46258 

2933.55 

Ti  i 

0 

- 

34079 

2937.32 

Ti  i 

170 

- 

34205 

2942.00 

Ti  i 

0 

- 

33981 

2948.26 

Ti  i 

170 

— 

34079 

2956.13 

Ti  i 

387 

— 

34205 

2956.80 

Ti  i 

170 

- 

33981 

2959.71 

Ti  t 

8492 

- 

42270 

2959.99 

Ti  i 

8602 

- 

42377 

2965.71 

Ti  l 

8602 

— 

42311 

2967.22 

Ti  i 

387 

— 

34079 

2968.23 

Ti  i 

0 

- 

33680 

2970.38 

Ti  t 

0 

- 

33656 

2974.93 

Ti  i 

8602 

- 

42207 

2983.31 

Ti  i 

170 

— 

33680 

3000.87 

Ti  l 

387 

— 

33701 

3100.67 

Ti  i 

8602 

- 

40844 

3106.81 

Ti  I 

8492 

- 

40671 

31 12.48 

Ti  l 

8437 

- 

40556 

31 19.72 

Ti  i 

12118 

— 

44163 

3123.07 

Ti  i 

7255 

— 

39266 

3141.54 

Ti  i 

7255 

- 

39078 

3141.67 

Ti  i 

17215 

- 

49036 

3186.45 

Ti  i 

0 

— 

31374 

3191.99 

Ti  i 

170 

— 

31489 

3199.92 

Ti  i 

387 

— 

31629 

3203.83 

Ti  i 

170 

- 

31374 

3204.87 

Ti  i 

8492 

- 

39686 

3214.24 

Ti  i 

387 

— 

31489 

3217.94 

Ti  i 

15877 

— 

46944 

3219.21 

Ti  i 

15976 

_ 

47030 

3221.38 

Ti  i 

16106 

— 

47140 

3223.52 

Ti  I 

16268 

— 

47281 

3226.13  - 

Ti  i 

16459 

- 

47447 

3292.08 

Ti  i 

7255 

— 

37623 

3299.41 

Ti  i 

7255 

— 

37555 

3306.88 

Ti  i 

17215 

- 

47447 

3308.39 

Ti  i 

8437 

— 

38654 

3309.50 

Ti  i 

8492 

— 

38700 

3309.73 

Ti  i 

17075 

- 

47281 

gA 

gf 

Log  gf 

108/sec 

9.4 

1.1 

0.03 

36. 

4.1 

0.61 

22. 

2.6 

0.42 

~6.7 

0.79 

-0.10 

5.1 

0.61 

-0.22 

3.7 

0.44 

-0.35 

3.8 

0.45 

-0.35 

7.7 

0.92 

-0.04 

4.2 

0.50 

-0.30 

28. 

3.5 

0.55 

81. 

10. 

1.02 

1.4 

0.18 

-0.76 

1.2 

0. 1 5 

-0.82 

7.8 

1.0 

0.00 

9.6 

1.3 

0.10 

13. 

1.6 

0.21 

1.3 

0.16 

-0.78 

2.0 

0.27 

-0.57 

2.9 

0.39 

-0.41 

13. 

1.7 

0.24 

1.5 

0.19 

-0.72 

0.18 

0.024 

-1.62 

0.50 

0.066 

-1.18 

2.4 

0.32 

-0.50 

1.2 

0.15 

-0.81 

0.22 

0.030 

-1.53 

8.5 

1.2 

0.09 

3.3 

0.47 

-0.33 

2.1 

0.31 

-0.51 

88. 

13. 

1.11 

5.9 

0.86 

-0.07 

4.2 

0.62 

-0.21 

42. 

6.2 

0.79 

8.1 

1.2 

0.09 

1 1. 

1.7 

0.22 

14. 

2.1 

0.33 

0.81 

0.13 

-0.90 

1.7 

0.26 

-0.58 

0.93 

0.14 

-0.84 

30. 

4.7 

0.67 

31. 

4.8 

0.68 

32. 

4.9 

0.69 

65. 

10. 

1.01 

45. 

7.1 

0.85 

5.8 

0.95 

-0.02 

3.4 

0.55 

-0.26 

54. 

8.9 

0.95 

5.9 

0.97 

-0.01 

7.3 

1.2 

0.08 

19. 

3.1 

0.49 

439 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3312.69 

Ti  I 

16961  - 47140 

32. 

5.3 

0.73 

3314.42 

Ti  I 

8602  - 38765 

24. 

3.9 

0.59 

3341.88 

Ti  I 

0 - 29915 

13. 

2.3 

0.35 

3342.15 

Ti  i 

0 - 29912 

0.28 

0.047 

-1.33 

3352.94 

Ti  i 

170  - 29986 

0.29 

0.049 

-1.31 

3354.64 

Ti  i 

170  - 29971 

9.7 

1.6 

0.22 

3358.28 

Ti  I 

0 - 29769 

0.65 

0.11 

-0.96 

3360.99 

Ti  i 

170  - 29915 

0.68 

0.11 

-0.94 

3361.84 

Ti  i 

170  - 29907 

0.28 

0.048 

-1.32 

3370.44 

Ti  i 

0 - 29661 

2.5 

0.43 

-0.37 

3371.45 

Ti  i 

387  - 30039 

11. 

1.8 

0.26 

3377.48 

Ti  I 

387  - 29986 

7.0 

1.2 

0.08 

3379.22 

Ti  I 

387  - 29971 

0.69 

0.12 

-0.93 

3382.31 

Ti  I 

8602  - 38160 

4.1 

0.70 

-0.16 

3385.66 

Ti  I 

387  - 29915 

0.40 

0.069 

-1.16 

3385.95 

Ti  I 

387  - 29912 

3.4 

0.59 

-0.23 

3390.68 

Ti  I 

8492  - 37977 

3.3 

0.57 

-0.24 

3392.71 

Ti  I 

12118  - 41585 

9.2 

1.6 

0.20 

3398.63 

Ti  I 

8437  - 37852 

1.3 

0.23 

-0.63 

3439.30 

Ti  i 

11777  - 40844 

3.2 

0.56 

-0.25 

3467.26 

Ti  I 

8492  - 37325 

1.9 

0.34 

-0.47 

3478.92 

Ti  i 

8437  - 37173 

1.1 

0.21 

-0.69 

3480.53 

Ti  i 

8602  - 37325 

4.7 

0.86 

-0.07 

3485.69 

Ti  i 

8492  - 37173 

1.1 

0.21 

-0.68 

3495.75 

Ti  I 

8492  - 37091 

1.1 

0.20 

-0.69 

3499.10 

Ti  I 

8602  - 37173 

1.8 

0.33 

-0.48 

3506.64 

Ti  i 

387  - 28896 

0.22 

0.041 

-1.39 

3547.03 

Ti  i 

12118  - 40303 

8.9 

1.7 

0.23 

3574.24 

Ti  i 

18288  - 46258 

16. 

3.0 

0.47 

3598.72 

Ti  i 

7255  - 35035 

2.1 

0.40 

-0.40 

3610.16 

Ti  i 

7255  - 34947 

6.3 

1.2 

0.09 

3635.20 

Ti  I 

387  - 27888 

0.14 

0.027 

-1.56 

3635.46 

Ti  I 

0 - 27499 

6.2 

1.2 

0.09 

3637.97 

Ti  i 

0 - 27480 

0.15 

0.031 

-1.51 

3642.68 

Ti  i 

170  - 27615 

8.8 

1.8 

0.24 

3646.20 

Ti  i 

0 - 27418 

0.23 

0.045 

-1.34 

3653.50 

Ti  i 

387  - 27750 

10. 

2.0 

0.30 

3654.59 

Ti  i 

0 - 27355 

0.36 

0.072 

-1.14 

3658.10 

Ti  i 

170  - 27499 

0.86 

0.17 

-0.77 

3660.63 

Ti  i 

170  - 27480 

0.50 

0.100 

-LOO 

3668.97 

Ti  i 

170  - 27418 

0.49 

0.099 

-1.01 

3671.67 

Ti  I 

387  - 27615 

0.81 

0.16 

-0.79 

3685.96 

Ti  I 

11532  - 38654 

3.6 

0.74 

-0.13 

3687.35 

Ti  I 

387  - 27499 

0.13 

0.026 

-1.59 

3689.91 

Ti  I 

387  - 27480 

0.78 

0.16 

-0.80 

3694.45 

Ti  I 

11640  - 38700 

4.4 

0.91 

-0.04 

3698.18 

Ti  i 

18145  - 48178 

13. 

2.6 

0.42 

3698.43 

Ti  I 

11640  - 38671 

1.8 

0.38 

-0.42 

3702.29 

Ti  I 

8437  - 35439 

1.5 

0.30 

-0.52 

3704.30 

Ti  i 

11777  - 38765 

6.1 

1.2 

0.10 

440 


Wavelength  Spectrum  Energy  Levels 
A K 


3707.53 

Ti  l 

16268 

- 

43232 

3709.96 

Ti  i 

8492 

- 

35439 

3717.40 

Ti  i 

0 

- 

26893 

3722.57 

Ti  i 

170 

- 

27026 

3724.57 

Ti  l 

12118 

— 

38960 

3725.16 

Ti  i 

8602 

— 

35439 

3729.82 

Ti  i 

0 

- 

26803 

3738.90 

Ti  i 

15157 

- 

41895 

3741.06 

Ti  l 

170 

- 

26893 

3748.10 

Ti  I 

15108 

— 

41781 

3752.86 

Ti  t 

387 

— 

27026 

3753.64 

Ti  i 

170 

- 

26803 

3766.45 

Ti  i 

8492 

- 

35035 

3771.66 

Ti  l 

387 

- 

26893 

3786.04 

Ti  i 

7255 

— 

33661 

3789.30 

Ti  i 

1 1777 

— 

38160 

3795.90 

Ti  l 

11640 

- 

37977 

3798.31 

Ti  t 

11532 

- 

37852 

3818.22 

Ti  i 

18193 

- 

44376 

3822.03 

Ti  i 

17075 

— 

43232 

3828.19 

Ti  t 

17215 

— 

43330 

3853.05 

Ti  i 

15877 

- 

41823 

3853.73 

Ti  i 

15976 

- 

41917 

3858.14 

Ti  I 

16106 

- 

42018 

3866.44 

Ti  i 

16268 

— 

42124 

3868.40 

Ti  I 

15976 

— 

41819 

3873.21 

Ti  I 

16106 

- 

41917 

3875.26 

Ti  l 

0 

- 

25798 

3882.15 

Ti  i 

16268 

- 

42019 

3882.33 

Ti  i 

16268 

— 

42018 

3882.89 

Ti  i 

16459 

— 

42206 

3888.02 

Ti  l 

16106 

- 

41819 

3889.95 

Ti  I 

0 

- 

25700 

3895.25 

Ti  l 

16459 

- 

42124 

3898.49 

Ti  i 

0 

— 

25644 

3900.96 

Ti  i 

170 

— 

25798 

3904.78 

Ti  i 

7255 

— 

32858 

391 1.19 

Ti  i 

16459 

— 

42019 

3914.34 

Ti  i 

387 

- 

25927 

3914.74 

Ti  I 

0 

— 

25537 

3919.82 

Ti  i 

12118 

— 

37623 

3921.42 

Ti  i 

0 

— 

25494 

3924.53 

Ti  i 

170 

- 

25644 

3926.32 

Ti  i 

20796 

- 

46258 

3929.88 

Ti  i 

0 

— 

25439 

3934.24 

Ti  i 

387 

_ 

25798 

3947.78 

Ti  i 

170 

- 

25494 

3948.67 

Ti  i 

0 

— 

25318 

3956.34 

Ti  I 

170 

- 

25439 

3958.21 

Ti  i 

387 

- 

25644 

gA 

108/sec 

gf 

Log  gf 

5.3 

1.1 

0.04 

3.6 

0.73 

-0.13 

0.51 

0.10 

-0.98 

0.39 

0.081 

-1.09 

20. 

4.2 

0.62 

4.8 

0.99 

-0.00 

3.1 

0.65 

-0.19 

4.6 

0.97 

-0.01 

3.8 

0.79 

-0.10 

12. 

2.5 

0.39 

6.1 

1.3 

0.1  1 

0.66 

0.14 

-0.86 

0.67 

0.14 

-0.85 

0.68 

0.14 

-0.84 

6.4 

1.4 

0.14 

3.3 

0.70 

-0.15 

1.9 

0.40 

-0.40 

1.5 

0.32 

-0.49 

1 1. 

2.5 

0.40 

6.9 

1.5 

0.18 

28. 

6.2 

0.79 

10. 

2.3 

0.36 

11. 

2.3 

0.37 

14. 

3.1 

0.49 

20. 

4.6 

0.66 

13. 

2.9 

0.47 

9.6 

2.2 

0.34 

0.22 

6.051 

-1.30 

14. 

3.1 

0.50 

14. 

3.1 

0.50 

44. 

9.9 

1.00 

4.7 

1.1 

0.03 

0.060 

0.014 

-1.87 

17. 

4.0 

0.60 

0.069 

0.016 

-1.80 

0.15 

0.035 

-1.45 

17. 

3.8 

0.58 

9.0 

2.1 

0.31 

0.45 

0.10 

-0.99 

0.019 

0.0044 

-2.36 

0.87 

0.20 

-0.70 

0.23 

0.052 

-1.28 

0.89 

0.21 

-0.69 

31. 

7.1 

0.85 

0.70 

0.16 

-0.79 

0.062 

0.014 

-1.84 

0.86 

0.20 

-0.70 

3.4 

0.81 

-0.09 

3.6 

0.84 

-0.08 

4.4 

1.0 

0.01 

441 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3962.85 

Ti  i 

0 

- 25227 

0.71 

0.17 

-0.78 

3964.27 

Ti  I 

170 

- 25388 

0.74 

0.18 

-0.76 

3981.76 

Ti  I 

0 

- 25107 

3.4 

0.82 

-0.09 

3982.48 

Ti  I 

0 

- 25103 

0.41 

0.098 

-1.01 

3984.33 

Ti  I 

16961 

- 42053 

5.1 

1.2 

0.09 

3989.76 

Ti  i 

170 

- 25227 

4.3 

1.0 

0.01 

3994.70 

Ti  I 

16875 

- 41901 

3.0 

0.71 

-0.15 

3998.64 

Ti  I 

387 

- 25388 

6.1 

1.5 

0.16 

3999.36 

Ti  i 

16961 

- 41959 

6.0 

1.4 

0.16 

4002.49 

Ti  I 

17075 

- 42053 

6.2 

1.5 

0.17 

4003.81 

Ti  i 

17215 

- 42185 

6.4 

1.5 

0.19 

4005.97 

Ti  i 

16961 

- 41917 

3.0 

0.72 

-0.14 

4008.06 

Ti  i 

17075 

- 42018 

6.1 

1.5 

0.17 

4008.93 

Ti  i 

170 

- 25107 

0.69 

0.17 

-0.78 

4009.66 

Ti  i 

170 

- 25103 

0.14 

0.033 

-1.48 

4013.58 

Ti  I 

17215 

- 42124 

16. 

3.8 

0.58 

4015.38 

Ti  I 

16817 

- 41714 

5.7 

1.4 

0.14 

4016.28 

Ti  i 

17215 

- 42107 

3.2 

0.76 

-0.12 

4017.77 

Ti  I 

16875 

- 41757 

9.5 

2.3 

0.36 

4021.83 

Ti  I 

16961 

- 41819 

12. 

2.8 

0.45 

4024.57 

Ti  i 

387 

- 25227 

0.90 

0.22 

-0.66 

4026.54 

Ti  i 

17075 

- 41903 

16. 

3.9 

0.59 

4030.51 

Ti  I 

17215 

- 42019 

16. 

4.0 

0.60 

4033.91 

Ti  i 

17424 

- 42207 

3.8 

0.93 

-0.03 

4034.91 

Ti  i 

17370 

- 42146 

2.7 

0.65 

-0.19 

4035.83 

Ti  i 

17540 

-42311 

10. 

2.5 

0.39 

4040.32 

Ti  i 

17075 

- 41819 

2.9 

0.72 

-0.14 

4055.02 

Ti  i 

8437 

- 33091 

2.0 

0.49 

-0.31 

4057.62 

Ti  i 

18594 

- 43232 

10. 

2.5 

0.40 

4058.14 

Ti  I 

18695 

- 43330 

1 1. 

2.6 

0.41 

4060.26 

Ti  i 

8492 

- 33114 

2.9 

0.71 

-0.15 

4064.22 

Ti  i 

8492 

- 33091 

1.4 

0.35 

-0.45 

4065.10 

Ti  I 

8492 

- 33085 

1.4 

0.35 

-0.45 

4078.47 

Ti  i 

8602 

- 33114 

5.9 

1.5 

0.17 

4079.72 

Ti  i 

17424 

- 41929 

3.6 

0.89 

-0.05 

4082.46 

Ti  I 

8602 

- 33091 

2.0 

0.50 

-0.30 

4099.17 

Ti  I 

17540 

- 41929 

7.2 

1.8 

0.26 

4112.71 

Ti  I 

387 

- 24695 

0.14 

0.036 

-1.44 

4122.17 

Ti  i 

21470 

- 45722 

21. 

5.3 

0.73 

4123.31 

Ti  i 

22405 

- 46650 

14. 

3.5 

0.55 

4123.57 

Ti  i 

21588 

- 48832 

46. 

12. 

1.07 

4127.54 

Ti  i 

21740 

- 45960 

35. 

9.0 

0.95 

4131.25 

Ti  i 

18525 

- 42724 

4.5 

1.2 

0.06 

4137.29 

Ti  I 

18695 

- 42859 

16. 

4.1 

0.62 

4143.05 

Ti  i 

18594 

- 42724 

9.0 

2.3 

0.37 

4150.96 

Ti  i 

17540 

- 41624 

13. 

3.4 

0.54 

4159.64 

Ti  i 

17424 

- 41458 

6.4 

1.6 

0.22 

4164.14 

Ti  I 

15108 

- 39116 

1.4 

0.37 

-0.44 

4166.32 

Ti  I 

15157 

- 39152 

1.7 

0.43 

-0.36 

4169.35 

Ti  I 

15220 

- 39198 

3.4 

0.88 

-0.06 

442 


Wavelength  Spectrum  Energy’  Levels  gA  gf 


A 


4171.03 

Ti  i 

17370 

4183.30 

Ti  i 

18062 

4186.12 

Ti  l 

12118 

4188.69 

Ti  l 

1 8062 

4200.75 

Ti  i 

18145 

4203.46 

Ti  i 

18145 

421 1.73 

Ti  i 

20063 

4224.79 

Ti  l 

22405 

4227.65 

Ti  I 

20063 

4237.89 

Ti  l 

20210 

4249.12 

Ti  i 

18525 

4256.04 

Ti  l 

18695 

4258.54 

Ti  l 

18483 

4261.60 

Ti  i 

18594 

4263.13 

Ti  l 

15220 

4265.71 

Ti  I 

15108 

4266.22 

Ti  l 

18525 

4270.14 

Ti  l 

1 8695 

4272.43 

Ti  I 

6661 

4274.58 

Ti  l 

6599 

4276.43 

Ti  l 

13982 

4278.23 

Ti  l 

20796 

4278.81 

Ti  i 

18594 

4281.38 

Ti  i 

6557 

4282.71 

Ti  l 

15108 

4284.99 

Ti  i 

14028 

4286.01 

Ti  I 

6661 

4287.40 

Ti  I 

6743 

4288.16 

Ti  I 

6599 

4289.07 

Ti  I 

6599 

4290.94 

Ti  i 

6557 

4295.76 

Ti  i 

6557 

4298.66 

Ti  i 

6599 

4299.23 

Ti  i 

14106 

4299.64 

Ti  i 

6661 

4300.56 

Ti  i 

6661 

4301.09 

Ti  I 

6743 

4305.92 

Ti  I 

6843 

4308.50 

Ti  I 

8602 

4311.65 

Ti  i 

17370 

4314.35 

Ti  i 

6743 

4314.80 

Ti  i 

6743 

4318.64 

Ti  i 

18193 

4321.66 

Ti  i 

18037 

4325.13 

Ti  I 

18141 

4326.36 

Ti  i 

6661 

4334.84 

Ti  i 

6599 

4346.11 

Ti  i 

18037 

4354.06 

Ti  i 

17424 

4360.49 

Ti  i 

17540 

K 

108/sec 

■ 41337 

8.8 

2.3 

41959 

3.2 

0.83 

■ 36000 

5.9 

1.5 

41929 

3.7 

0.96 

41944 

6.3 

1.7 

41929 

7.3 

1.9 

43800 

5.3 

1.4 

46068 

12. 

3.3 

43710 

6.1 

1.6 

43800 

20. 

5.3 

42053 

7.7 

2.1 

42185 

13. 

3.4 

41959 

6.4 

1.7 

42053 

6.6 

1.8 

38671 

12. 

3.2 

38544 

1.2 

0.34 

41959 

3.8 

1.0 

42107 

6.7 

1.8 

30060 

0.26 

0.072 

29986 

0.73 

0.20 

37359 

2.9 

0.81 

44163 

20. 

5.5 

41959 

2.7 

0.74 

29907 

0.32 

0.089 

38451 

7.2 

2.0 

37359 

3.8 

1.1 

29986 

2.8 

0.76 

30060 

2.6 

0.72 

29912 

0.090 

0.025 

29907 

2.9 

0.79 

29855 

2.5 

0.69 

29829 

2.5 

0.68 

29855 

6.0 

1.7 

37359 

5.0 

1.4 

29912 

0.61 

0.17 

29907 

8.7 

2.4 

29986 

13. 

3.5 

30060 

19. 

5.2 

31806 

0.19 

0.052 

40556 

2.6 

0.71 

29915 

0.25 

0.071 

29912 

3.6 

1.0 

41342 

27. 

7.7 

41170 

13. 

3.7 

41255 

14. 

4.0 

29769 

0.45 

0.13 

29661 

0.085 

0.024 

41040 

5.1 

1.4 

40385 

2.1 

0.60 

40467 

5.8 

1.6 

Log  gf 


0.36 

-0.08 

0.19 

-0.02 

0.22 

0.29 

0.15 

0.51 

0.21 

0.72 

0.32 

0.53 

0.24 

0.25 

0.51 

-0.47 

0.01 

0.26 

-1.14 

-0.70 

-0.09 

0.74 

-0.13 

-1.05 

0.30 

0.02 

-0.12 

-0.14 

-1.60 

-0.10 

-0.16 

-0.17 

0.22 

0.14 

-0.77 

0.38 

0.54 

0.72 

-1.29 

-0.15 

-1.15 

0.01 

0.88 

0.56 

0.60 

-0.89 

-1.62 

0.16 

-0.22 

0.22 


443 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

4368.94 

Ti  i 

18288 

- 41170 

1.8 

0.50 

-0.30 

4369.68 

Ti  I 

20796 

- 43674 

14. 

4.1 

0.61 

4372.38 

Ti  I 

20063 

- 42928 

7.2 

2.1  * 

0.32 

4388.08 

Ti  I 

18062 

- 40844 

- 2.0 

0.58 

-0.24 

4393.92 

Ti  i 

18288 

- 41040 

12. 

3.5 

0.54 

4404.28 

Ti  I 

18145 

- 40844 

16. 

4.7 

0.67 

4404.90 

Ti  I 

15157 

- 37852 

1.7 

0.51 

-0.30 

4405.68 

Ti  I 

8492 

- 31184 

0.13 

0.039 

-1.41 

4416.54 

Ti  i 

15108 

- 37744 

1.7 

0.49 

-0.31 

4417.28 

Ti  I 

15220 

- 37852 

6.3 

1.8 

0.26 

4421.76 

Ti  i 

18062 

- 40671 

7.7 

2.3 

0.36 

4422.82 

Ti  I 

8602 

- 31206 

0.54 

0.16 

-0.80 

4424.39 

Ti  i 

18288 

- 40883 

1.6 

0.48 

-0.32 

4425.83 

Ti  i 

8602 

- 31191 

0.13 

0.039 

-1.41 

4426.06 

Ti  i 

15157 

- 37744 

3.4 

1.00 

-0.00 

4427.10 

Ti  i 

12118 

- 34700 

1 1. 

3.2 

0.50 

4430.02 

Ti  I 

19422 

- 41988 

2.0 

0.59 

-0.23 

4430.37 

Ti  I 

11640 

- 34205 

0.87 

0.26 

-0.59 

4431.28 

Ti  i 

17996 

- 40556 

3.0 

0.88 

-0.05 

4433.58 

Ti  i 

19323 

- 41872 

2.2 

0.64 

-0.19 

4434.00 

Ti  i 

11532 

- 34079 

1.7 

0.50 

-0.30 

4436.59 

Ti  i 

15157 

- 37690 

2.0 

0.59 

-0.23 

4438.23 

Ti  i 

18145 

- 40671 

1.9 

0.57 

-0.24 

4440.35 

Ti  i 

15108 

- 37623 

3.6 

1.1 

0.03 

4441.27 

Ti  i 

15108 

- 37618 

1.3 

0.39 

-0.41 

4444.27 

Ti  i 

18062 

- 40556 

1.5 

0.45 

-0.35 

4449.15 

Ti  i 

15220 

- 37690 

23. 

7.0 

0.84 

4450.90 

Ti  I 

15157 

- 37618 

15. 

4.5 

0.65 

4453.32 

Ti  I 

11532 

- 33981 

8.3 

2.5 

0.39 

4453.71 

Ti  I 

15108 

- 37555 

7.8 

2.3 

0.36 

4455.33 

Ti  i 

11640 

- 34079 

9.7 

2.9 

0.46 

4457.43 

Ti  i 

11777 

- 34205 

11. 

3.4 

0.53 

4462.09 

Ti  i 

0 

- 22405 

0.0081 

0.0024 

-2.62 

4463.38 

Ti  i 

15157 

- 37555 

1.9 

0.58 

-0.24 

4463.54 

Ti  i 

15220 

- 37618 

2.6 

0.79 

-0.10 

4465.81 

Ti  l 

14028 

- 36415 

5.6 

1.7 

0.23 

4471.24 

Ti  I 

13982 

- 36341 

4.6 

1.4 

0.14 

4474.85 

Ti  i 

11640 

- 33981 

0.95 

0.28 

-0.55 

4479.70 

Ti  i 

13982 

- 36298 

1.8 

0.55 

-0.26 

4480.59 

Ti  i 

14028 

- 36341 

0.92 

0.28 

-0.56 

4481.26 

Ti  i 

14106 

- 36415 

10. 

3.1 

0.49 

4482.69 

Ti  i 

11777 

- 34079 

0.98 

0.29 

-€.53 

4489.09 

Ti  i 

14028 

- 36298 

5.0 

1.5 

0.18 

4492.55 

Ti  i 

16961 

- 39214 

1.0 

0.32 

-0.50 

4496.15 

Ti  i 

14106 

- 36341 

4.6 

1.4 

0. 1 5 

4497.73 

Ti  i 

17075 

- 39302 

1.1 

0.32 

-0.49 

4503.78 

Ti  I 

17215 

- 39413 

1.9 

0.59 

-0.23 

4512.74 

Ti  I 

6743 

- 28896 

1.9 

0.57 

-0.25 

4515.62 

Ti  I 

17075 

- 39214 

0.84 

0.26 

-0.59 

4518.03 

Ti  I 

6661 

- 28788 

2.3 

0.72 

-0.14 

444 


Wavelength  Spectrum  Energy  Levels 
A K. 


4518.70 

Ti  i 

11532 

- 

33656 

4522.80 

Ti  i 

6599 

- 

28703 

4527.3 1 

Ti  i 

6557 

- 

28639 

4533.24 

Ti  l 

6843 

- 

28896 

4534.78 

Ti  l 

6743 

— 

28788 

4535.58 

Ti  i 

6661 

— 

28703 

4535.92 

Ti  l 

6599 

- 

28639 

4536.05 

Ti  i 

6557 

- 

28596 

4544.69 

Ti  i 

6599 

- 

28596 

4548.77 

Ti  i 

6661 

— 

28639 

4552.46 

Ti  i 

6743 

— 

28703 

4555.08 

Ti  l 

19422 

- 

41369 

4555.49 

Ti  l 

6843 

- 

28788 

4557.86 

Ti  i 

19938 

- 

41872 

4558.1 1 

Ti  i 

18912 

— 

40844 

4559.92 

Ti  l 

11777 

— 

33701 

4562.63 

Ti  i 

170 

- 

22081 

4563.43 

Ti  i 

19574 

- 

41481 

4570.91 

Ti  i 

19323 

- 

41194 

4617.27 

Ti  i 

14106 

— 

35758 

4619.52 

Ti  i 

18826 

— 

40467 

4623.09 

Ti  i 

14028 

- 

35653 

4629.34 

Ti  i 

13982 

- 

35577 

4637.88 

Ti  i 

18912 

- 

40467 

4639.37 

Ti  l 

14028 

— 

35577 

4639.67 

Ti  i 

14106 

— 

35653 

4639.95 

Ti  i 

13982 

- 

35528 

4645.19 

Ti  i 

13982 

- 

35503 

4650.02 

Ti  l 

14028 

- 

35528 

4656.04 

Ti  i 

14106 

— 

35577 

4656.47 

Ti  i 

0 

— 

21470 

4667.59 

Ti  l 

170 

- 

21588 

4675.12 

Ti  l 

8602 

- 

29986 

4681.92 

Ti  i 

387 

- 

21740 

4686.92 

Ti  i 

17370 

— 

38700 

4690.80 

Ti  I 

8602 

— 

29915 

4691.34 

Ti  i 

8602 

- 

29912 

4693.68 

Ti  i 

170 

— 

21470 

4696.94 

Ti  I 

17370 

- 

38654 

4698.76 

Ti  I 

8492 

— 

29769 

4710.19 

Ti  I 

8437 

— 

29661 

4715.30 

Ti  I 

387 

- 

21588 

4722.62 

Ti  i 

8492 

- 

29661 

4723.17 

Ti  i 

8602 

- 

29769 

4731.17 

Ti  i 

17540 

— 

38671 

4733.43 

Ti  i 

17424 

— 

38544 

4734.68 

Ti  i 

18037 

— 

39152 

4742.11 

Ti  I 

17370 

- 

38451 

4742.79 

Ti  i 

18037 

— 

39116 

4747.68 

Ti  l 

18141 

- 

39198 

gA 

108/sec 

gf 

Loggf 

0.87 

0.27 

-0.57 

2.3 

0.70 

-<).  1 5 

1.7 

0.53 

-0.28 

14. 

4.4 

0.64 

8.3 

2.6 

0.41 

5.4 

1.7 

0.22 

2.7 

0.82 

-0.09 

2.6 

0.81 

-0.09 

1.6 

0.49 

-0.31 

2.1 

0.66 

-0.18 

2 2 

0.68 

-0.17 

L9 

0.60 

-0.22 

1.7 

0.52 

-0.28 

1.8 

0.56 

-0.25 

1.3 

0.42 

-0.38 

0.56 

0.17 

-0.76 

0.017 

0.0053 

-2.28 

3.0 

0.94 

-0.03 

2.8 

0.87 

-0.06 

16. 

5.2 

0.71 

1.5 

0.49 

-0.31 

7.8 

2.5 

0.40 

3.1 

0.99 

-0.00 

3.8 

1.2 

0.09 

3.9 

1.2 

0.09 

3.5 

1.1 

0.06 

3.0 

0.98 

-0.01 

2.3 

0.73 

-0.13 

1.9 

0.62 

-0.21 

0.39 

0.13 

-0.90 

0.22 

0.071 

-1.15 

0.26 

0.086 

-1.07 

0.24 

0.079 

-1.10 

0.31 

0.10 

-0.99 

0.85 

0.28 

-0.55 

0.079 

0.026 

-1.58 

0.63 

0.21 

-0.68 

0.013 

0.0042 

-2.38 

0.93 

0.31 

-0.51 

0.61 

0.20 

-0.70 

0.37 

0.12 

-0.91 

0.0076 

0.0025 

-2.60 

0.22 

0.074 

-1.13 

0.23 

0.077 

-1.12 

2.4 

0.79 

-0.10 

1.8 

0.61 

-0.21 

0.86 

0.29 

-0.54 

0.89 

0.30 

-0.52 

8.0 

2.7 

0.43 

1.1 

0.37 

-0.43 

445 


Wavelength  Spectrum 
A 

Energy  Levels 
K 

gA 

108/sec 

gf 

Log  gf 

4758.12 

Ti  i 

18141 

- 39152 

15. 

5.2 

0.71 

4759.28 

Ti  i 

18193 

- 39198 

15. 

5.2 

0.72 

4766.33 

Ti  i 

18141 

- 39116 

2.1 

0.73 

-0.14 

4769.77 

Ti  i 

18193 

- 39152 

1.4 

0.46 

-0.33 

4778.26 

Ti  i 

18037 

- 38960 

3.1 

1.1 

0.02 

4781.72 

Ti  I 

6843 

- 27750 

0.087 

0.030 

-1.52 

4792.49 

Ti  I 

18826 

- 39686 

6.3 

2.2 

0.34 

4796.22 

Ti  I 

18818 

- 39662 

2.5 

0.87 

-0.06 

4797.98 

Ti  I 

18826 

- 39662 

1.9 

0.65 

-0.18 

4799.80 

Ti  i 

18288 

- 39116 

5.4 

1.9 

0.27 

4805.43 

Ti  i 

18912 

- 39716 

6.4 

2.2 

0.35 

4808.53 

Ti  i 

24695 

- 45485 

13. 

4.5 

0.66 

481 1.08 

Ti  i 

15220 

- 36000 

0.45 

0.16 

-0.81 

4812.25 

Ti  i 

18912 

- 39686 

2.2 

0.77 

-0.11 

4820.42 

Ti  i 

12118 

- 32858 

1.7 

0.58 

-0.23 

4825.46 

Ti  i 

18695 

- 39413 

1.2 

0.41 

-0.38 

4836.13 

Ti  i 

18288 

- 38960 

1.8 

0.64 

-0.19 

4840.87 

Ti  i 

7255 

- 27907 

0.97 

0.34 

-0.47 

4848.47 

Ti  i 

17540 

- 38160 

2.5 

0.88 

-0.05 

4856.01 

Ti  i 

18193 

- 38780 

13. 

4.6 

0.66 

4864.18 

Ti  i 

17424 

- 37977 

1.2 

0.42 

-0.37 

4868.26 

Ti  i 

18037 

- 38573 

8.5 

3.0 

0.48 

4870.14 

Ti  i 

18141 

- 38669 

11. 

3.8 

0.58 

4880.91 

Ti  i 

17370 

- 37852 

0.96 

0.34 

-0.46 

4882.35 

Ti  i 

18193 

- 38669 

1.9 

0.69 

-0.16 

4885.08 

Ti  i 

15220 

- 35685 

7.5 

2.7 

0.43 

4899.91 

Ti  i 

15157 

- 35560 

7.3 

2.6 

0.42 

4913.62 

Ti  I 

15108 

- 35454 

5.9 

2.1 

0.33 

4915.24 

Ti  i 

15220 

- 35560 

1.0 

0.37 

-0.43 

4919.87 

Ti  i 

17424 

- 37744 

4.5 

1.6 

0.21 

4921.77 

Ti  i 

17540 

- 37852 

6.6 

2.4 

0.38 

4925.41 

Ti  i 

15157 

- 35454 

0.99 

0.36 

-0.44 

4926.16 

Ti  I 

6599 

- 26893 

0.053 

0.019 

-1.71 

4928.34 

Ti  I 

17370 

- 37655 

5.1 

1.9 

0.27 

4937.74 

Ti  I 

6557 

- 26803 

0.052 

0.019 

-1.72 

4938.29 

Ti  i 

20796 

- 41040 

8.6 

3.2 

0.50 

4941.58 

Ti  I 

17424 

- 37655 

1.1 

0.41 

-0.39 

4948.19 

Ti  i 

17540 

- 37744 

0.76 

0.28 

-0.56 

4958.25 

Ti  i 

7255 

- 27418 

0.041 

0.015 

-1.82 

4964.75 

Ti  I 

15877 

- 36014 

1.2 

0.43 

-0.37 

4968.58 

Ti  I 

15976 

- 36096 

1.4 

0.53 

-0.28 

4973.05 

Ti  i 

16106 

- 36209 

1.7 

0.64 

-0.19 

4975.35 

Ti  I 

20210 

- 40303 

8.6 

3.2 

0.51 

4977.74 

Ti  i 

16268 

- 36351 

1.5 

0.57 

-0.24 

4978.20 

Ti  l 

15877 

- 35959 

2.5 

0.94 

-0.03 

4981.73 

Ti  I 

6843 

- 26911 

9.9 

3.7 

0.57 

4989.15 

Ti  l 

15976 

- 36014 

3.3 

1.2 

0.09 

4991.07 

Ti  I 

6743 

- 26773 

7.6 

2.8 

0.45 

4995.08 

Ti  I 

18145 

- 38160 

1.3 

0.48 

-0.32 

4997.10 

Ti  I 

0 

- 20006 

0.033 

0.012 

-1.90 

446 


Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

4999.51 

Ti  I 

6661 

— 

26657 

6.4 

2.4 

0.38 

5001.01 

Ti  l 

16106 

- 

36096 

5.3 

2.0 

0.30 

5007.2 1 

Ti  i 

6599 

- 

26564 

5.6 

2.1 

0.32 

5009.65 

Ti  i 

170 

- 

20126 

0.029 

0.01 1 

-1.96 

5013.30 

Ti  I 

16268 

— 

36209 

5.5 

2.1 

0.31 

5014.19 

Ti  i 

0 

— 

19938 

0.76 

0.29 

-0.54 

5016.17 

Ti  i 

6843 

- 

26773 

0.96 

0.36 

-0.44 

5020.03 

Ti  i 

6743 

- 

26657 

1.3 

0.51 

-0.29 

5022.87 

Ti  i 

6661 

- 

26564 

1.3 

0.50 

-0.30 

5024.84 

Ti  i 

6599 

— 

26494 

0.89 

0.34 

-0.47 

5025.58 

Ti  I 

16459 

— 

36351 

7.3 

2.8 

0.44 

5035.91 

Ti  i 

1 1777 

- 

31629 

7.6 

2.9 

0.46 

5036.47 

Ti  i 

1 1 640 

- 

31489 

5.3 

2.0 

0.30 

5038.40 

Ti  i 

1 1532 

- 

31374 

4.5 

1.7 

0.23 

5039.95 

Ti  i 

170 

— 

20006 

0.28 

0.1 1 

-0.96 

5040.62 

Ti  i 

6661 

— 

26494 

0.1 1 

0.043 

-1.37 

5043.59 

Ti  i 

6743 

- 

26564 

0. 1 3 

0.050 

-1.30 

5044.27 

Ti  i 

17540 

- 

37359 

1.2 

0.46 

-0.33 

5045.41 

Ti  i 

6843 

- 

26657 

0.085 

0.032 

-1.49 

5048.2  1 

Ti  i 

17370 

— 

37173 

0.82 

0.31 

-0.50 

5052.87 

Ti  l 

17540 

— 

37325 

3.4 

1.3 

0.12 

5054.08 

Ti  l 

21588 

- 

41369 

->  ~) 

0.82 

-0.08 

5062.1 1 

Ti  i 

17424 

- 

37173 

3.3 

1.3 

0.10 

5064.07 

Ti  i 

21740 

- 

41481 

3.9 

1.5 

0.18 

5064.66 

Ti  i 

387 

— 

20126 

0.35 

0.13 

-0.87 

5065.99 

Ti  i 

1 1640 

— 

31374 

0.58 

0.22 

-0.65 

5068.33 

Ti  l 

21470 

- 

41194 

3.6 

1.4 

0.14 

5069.35 

Ti  i 

17370 

- 

37091 

1.9 

0.75 

-0.13 

5071.48 

Ti  i 

1 1777 

- 

31489 

0.80 

0.31 

-0.51 

5085.34 

Ti  I 

1 1532 

— 

31191 

0.25 

0.095 

-1.02 

5087.07 

Ti  I 

11532 

— 

31184 

0.73 

0.28 

-0.55 

5109.44 

Ti  I 

1 1640 

- 

31206 

0.31 

0.12 

-0.92 

51 13.44 

Ti  I 

1 1640 

- 

31191 

1.1 

0.44 

-0.36 

5120.42 

Ti  i 

20796 

- 

40320 

21. 

8.3 

0.92 

5145.47 

Ti  i 

11777 

— 

31206 

1.6 

0.64 

-0.19 

5147.48 

Ti  i 

0 

— 

19422 

0.049 

0.020 

-1.71 

5152.20 

Ti  i 

170 

— 

19574 

0.047 

0.019 

-1.73 

5173.75 

Ti  i 

0 

- 

19323 

0.22 

0.088 

-1.06 

5186.34 

Ti  I 

17075 

- 

36351 

1.1 

0.43 

-0.36 

5192.98 

Ti  i 

170 

— 

19422 

0.27 

0.11 

-0.96 

5194.04 

Ti  i 

16961 

— 

36209 

2.1 

0.83 

-0.08 

5201.10 

Ti  I 

16875 

— 

36096 

1.5 

0.61 

-0.22 

5206.08 

Ti  i 

20063 

— 

39266 

6.7 

2.7 

0.44 

5207.87 

Ti  i 

16817 

- 

36014 

1.7 

0.70 

-0.16 

5210.39 

Ti  I 

387 

— 

19574 

0.31 

0.13 

-0.90 

5219.71 

Ti  I 

170 

— 

19323 

0.031 

0.013 

-1.90 

5222.69 

Ti  I 

16817 

— 

35959 

2.2 

0.89 

-0.05 

5223.64 

Ti  I 

16875 

— 

36014 

2.0 

0.80 

-0.09 

5224.32 

Ti  I 

17215 

— 

36351 

6.5 

2.7 

0.42 

5224.56 

Ti  I 

16961 

- 

36096 

2.3 

0.93 

-0.03 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

5224.95 

Ti  I 

17075 

- 36209 

4.7 

1.9 

0.28 

5238.58 

Ti  i 

6843 

- 25927 

0.16 

0.065 

-1.19 

5246.15 

Ti  i 

20210 

- 39266 

1.2 

0.51 

-0.29 

5246.57 

Ti  i 

6743 

- 25798 

0.069 

0.029 

-1.55 

5247.31 

Ti  I 

16961 

- 36014 

1.7 

0.71 

-0.15 

5250.95 

Ti  I 

6661 

- 25700 

0.027 

0.011 

-1.95 

5252.1  1 

Ti  I 

387 

- 19422 

0.023 

0.0095 

-2.02 

5255.83 

Ti  I 

17075 

- 36096 

1.8 

0.73 

-0.13 

5259.99 

Ti  I 

22081 

- 41087 

5.2 

2.1 

0.33 

5263.50 

Ti  I 

17215 

- 36209 

1.3 

0.54 

-0.27 

5265.98 

Ti  i 

15220 

- 34205 

2.1 

0.86 

-0.06 

5282.39 

Ti  i 

8492 

- 27418 

0.088 

0.037 

-1.43 

5283.45 

Ti  i 

15157 

- 34079 

1.9 

0.78 

-0.11 

5284.39 

Ti  i 

8437 

- 27355 

0.076 

0.032 

-1.50 

5295.79 

Ti  i 

8602 

- 27480 

0.13 

0.057 

-1.25 

5297.26 

Ti  i 

15108 

- 33981 

1.5 

0.65 

-0.19 

5298.44 

Ti  i 

20210 

- 39078 

3.5 

1.5 

0.17 

5341.50 

Ti  I 

34947 

- 53663 

29. 

13. 

1.10 

5351.08 

Ti  I 

22405 

- 41087 

7.4 

3.2 

0.50 

5366.65 

Ti  I 

6599 

- 25227 

0.030 

0.013 

-1.89 

5389.18 

Ti  I 

6557 

- 25107 

0.047 

0.020 

-1.69 

5389.99 

Ti  I 

15108 

- 33656 

0.65 

0.28 

-0.55 

5396.60 

Ti  I 

170 

- 18695 

0.0031 

0.0013 

-2.87 

5397.09 

Ti  I 

15157 

- 33680 

1.1 

0.46 

-0.34 

5404.02 

Ti  I 

18826 

- 37325 

1.3 

0.56 

-0.25 

5409.61 

Ti  I 

15220 

- 33701 

1.3 

0.58 

-0.24 

5426.26 

Ti  I 

170 

- 18594 

0.0075 

0.0033 

-2.48 

5429.15 

Ti  I 

18912 

- 37325 

2.6 

1.1 

0.06 

5436.73 

Ti  I 

7255 

- 25644 

0.034 

0.015 

-1.82 

5438.32 

Ti  I 

11532 

- 29915 

0.073 

0.032 

-1.49 

5446.64 

Ti  I 

18818 

- 37173 

1.4 

0.63 

-0.20 

5448.90 

Ti  I 

18826 

- 37173 

1.1 

0.47 

-0.32 

5449.16 

Ti  i 

11640 

- 29986 

0.093 

0.042 

-1.38 

5453.65 

Ti  I 

1 1640 

- 29971 

0.16 

0.073 

-1.14 

5460.51 

Ti  I 

387 

- 18695 

0.0097 

0.0043 

-2.36 

5471.21 

Ti  i 

1 1640 

- 29912 

0.32 

0.14 

-0.84 

5472.70 

Ti  i 

11640 

- 29907 

0.16 

0.072 

-1.14 

5473.55 

Ti  I 

18826 

- 37091 

1.4 

0.63 

-0.20 

5474.23 

Ti  i 

1 1777 

- 30039 

0.38 

0.17 

-0.77 

5474.46 

Ti  I 

18912 

- 37173 

1.1 

0.48 

-0.32 

5477.71 

Ti  I 

19574 

- 37825 

4.7 

2.1 

0.33 

5481.43 

Ti  I 

19422 

- 37660 

4.1 

1.8 

0.27 

5481.87 

Ti  I 

11532 

- 29769 

0.31 

0.14 

-0.86 

5488.20 

Ti  I 

19323 

- 37539 

3.2 

1.4 

0.16 

5490.15 

Ti  i 

11777 

- 29986 

0.66 

0.30 

-0.53 

5490.84 

Ti  i 

387 

- 18594 

0.0047 

0.002 1 

-2.67 

5503.90 

Ti  i 

20796 

- 38960 

5.9 

2.7 

0.43 

5511.78 

Ti  i 

20063 

- 38201 

1.9 

0.87 

-0.06 

5512.53 

Ti  I 

11777 

- 29912 

1.5 

0.68 

-0.17 

5514.35 

Ti  i 

1 1532 

- 29661 

1.1 

0.51 

-0.29 
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Wavelength  Spectrum  Energy  Levels 
A K. 


55 14.54 

Ti  i 

1 1640 

- 

29769 

5565.49 

Ti  i 

18037 

- 

36000 

5644.14 

Ti  i 

18288 

- 

36000 

5648.58 

Ti  i 

20126 

- 

37825 

5662. 1 6 

Ti  i 

1 8695 

— 

36351 

5662.91 

Ti  i 

20006 

— 

37660 

5673.42 

Ti  l 

25103 

— 

42724 

5675.44 

Ti  l 

18594 

- 

36209 

5679.94 

Ti  i 

19938 

- 

37539 

5689.47 

Ti  i 

18525 

— 

36096 

5702.68 

Ti  i 

18483 

— 

36014 

5708.23 

Ti  i 

1 8695 

- 

36209 

571 1.88 

Ti  l 

18594 

- 

36096 

5713.92 

Ti  i 

1 8463 

- 

35959 

5715.13 

Ti  i 

18193 

— 

35685 

5716.48 

Ti  l 

18525 

— 

36014 

5720.48 

Ti  i 

1 8483 

- 

35959 

5739.51 

Ti  i 

18141 

- 

35560 

5740.02 

Ti  i 

18037 

- 

35454 

5741.22 

Ti  i 

20210 

— 

37623 

5752.84 

Ti  i 

18062 

— 

35439 

5762.27 

Ti  i 

26494 

- 

43844 

5766.35 

Ti  l 

26564 

- 

43902 

5774.05 

Ti  i 

26657 

- 

43972 

5780.78 

Ti  i 

18145 

— 

35439 

5785.98 

Ti  I 

26773 

— 

4405  1 

5804.26 

Ti  l 

26911 

- 

44135 

5823.71 

Ti  I 

18288 

- 

35454 

5866.46 

Ti  i 

8602 

- 

25644 

5880.31 

Ti  l 

8492 

— 

25494 

5899.32 

Ti  I 

8492 

— 

25439 

5903.33 

Ti  l 

8602 

- 

25537 

5918.55 

Ti  i 

8602 

— 

25494 

5922.12 

Ti  I 

8437 

- 

25318 

5937.82 

Ti  i 

8602 

— 

25439 

5941.76 

Ti  i 

8492 

— 

25318 

5953.17 

Ti  i 

15220 

- 

32014 

5965.84 

Ti  i 

15157 

- 

31914 

5978.56 

Ti  i 

15108 

- 

31830 

5999.04 

Ti  i 

17540 

— 

34205 

5999.68 

Ti  I 

18037 

_ 

34700 

6064.63 

Ti  i 

8437 

- 

24921 

6085.23 

Ti  i 

8492 

— 

24921 

6091.17 

Ti  i 

18288 

— 

34700 

6092.81 

Ti  i 

15220 

— 

31629 

6098.67 

Ti  i 

24695 

— 

41087 

6121.01 

Ti  i 

15157 

— 

31489 

6126.22 

Ti  i 

8602 

— 

24921 

6138.38 

Ti  i 

17370 

— 

33656 

6146.22 

Ti  i 

15108 

— 

31374 

g-A 

108/sec 

gf 

Log  gf 

1.3 

0.61 

-0.22 

2.6 

1.2 

0.08 

6.3 

3.0 

0.48 

3.1 

1.5 

0.17 

5.3 

2.5 

0.40 

3.0 

1.4 

0.15 

3.5 

1.7 

0.23 

3.4 

1.6 

0.21 

1.2 

0.60 

-0.23 

2.5 

1.2 

0.08 

1.9 

0.91 

-0.04 

0.99 

0.48 

-0.31 

1.6 

0.81 

-0.09 

1.1 

0.52 

-0.29 

2 2 

1.1 

0.03 

1.3 

0.66 

-0.18 

0.93 

0.45 

-0.34 

1.9 

0.94 

-0.03 

0.92 

0.46 

-0.34 

0.76 

0.38 

-0.42 

0.46 

0.23 

-0.64 

9.9 

4.9 

0.69 

13. 

6.3 

0.80 

18. 

9.0 

0.95 

0.69 

0.35 

-0.46 

18. 

9.2 

0.96 

16. 

8.2 

0.91 

0.93 

0.48 

-0.32 

0.56 

0.29 

-0.54 

0.085 

0.044 

-1.35 

0.31 

0.16 

-0.79 

0.072 

0.038 

-1.42 

0.16 

0.083 

-1.08 

0.19 

0.10 

-1.00 

0.099 

0.052 

-1.28 

0.15 

0.080 

-1.10 

2.5 

1.3 

0.13 

1.7 

0.89 

-0.05 

2.2 

1.2 

0.08 

5.4 

2.9 

0.47 

1.2 

0.63 

-0.20 

0.12 

0.069 

-1.16 

0.14 

0.076 

-1.12 

2.2 

1.2 

0.08 

6.33 

0.19 

-0.73 

4.8 

2.7 

0.43 

0.28 

0.16 

-0.80 

0.14 

0.078 

-1.11 

0.27 

0.15 

-0.82 

0.23 

0.13 

-0.88 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

. Log  gf 

A 

K 

108/sec 

6149.74 

Ti  i 

17424 

- 33680 

0.30 

0.17 

*—0.77 

6186.15 

Ti  i 

17540 

- 33701 

0.53 

0.30 

-0.52 

6215.28 

Ti  i 

21740 

- 37825 

4.4 

2.5 

0.40 

6220.49 

Ti  i 

21588 

- 37660 

3.3 

1.9 

0.28 

6221.41 

Ti  I 

21470 

- 37539 

2.7 

1.6 

0.19 

6258.10 

Ti  i 

11640 

- 27615 

0.99 

0.58 

-0.24 

6258.70 

Ti  i 

11777 

- 27750 

1.0 

0.60 

-0.22 

6261.10 

Ti  i 

11532 

- 27499 

0.75 

0.44 

-0.36 

6303.75 

Ti  I 

11640 

- 27499 

0.16 

0.096 

-1.02 

6312.24 

Ti  i 

11777 

- 27615 

0.14 

0.083 

-1.08 

6318.03 

Ti  I 

11532 

- 27355 

0.065 

0.039 

-1.41 

6336.10 

Ti  i 

11640 

- 27418 

0.079 

0.048 

-1.32 

6366.35 

Ti  I 

11777 

- 27480 

0.094 

0.057 

-1.24 

6419.10 

Ti  i 

17540 

- 33114 

0.13 

0.082 

-1.08 

6497.69 

Ti  i 

1 1640 

- 27026 

0.039 

0.025 

-1.61 

6508.14 

Ti  i 

11532 

- 26893 

0.042 

0.027 

-1.57 

6546.28 

Ti  i 

11532 

- 26803 

0.1 1 

0.074 

-1.13 

6554.23 

Ti  i 

1 1640 

- 26893 

0.14 

0.091 

-1.04 

6556.07 

Ti  i 

11777 

- 27026 

0.17 

0.1 1 

-0.96 

6575.18 

Ti  I 

20796 

- 36000 

0.49 

0.32 

-0.50 

6599.1 1 

Ti  I 

7255 

- 22405 

0.027 

0.017 

-1.76 

6666.55 

Ti  I 

11777 

- 26773 

0.046 

0.031 

-1.51 

6677.18 

Ti  I 

20063 

- 35035 

0.48 

0.32 

-0.50 

6716.68 

Ti  I 

20063 

- 34947 

0.70 

0.47 

-0.32 

6743.12 

Ti  i 

7255 

- 22081 

0.056 

0.038 

-1.42 

6861.47 

Ti  I 

18288 

- 32858 

0.53 

0.37 

-0.43 

6873.92 

Ti  I 

21588 

- 36132 

0.33 

0.24 

-0.63 

6913.19 

Ti  i 

21740 

- 36201 

0.48 

0.34 

-0.46 

6933.15 

Ti  i 

25107 

- 39527 

1.4 

1.0 

0.01 

6943.70 

Ti  I 

25388 

- 39786 

1.5 

1.1 

0.04 

6996.63 

Ti  I 

18826 

- 33114 

0.44 

0.32 

-0.50 

7004.66 

Ti  I 

18818 

- 33091 

0.29 

0.21 

-0.67 

7008.35 

Ti  I 

18826 

- 33091 

0.26 

0.19 

-0.72 

7010.94 

Ti  I 

18826 

- 33085 

0.26 

0.19 

-0.72 

7035.86 

Ti  I 

25318 

- 39527 

1.6 

1.2 

0.08 

7038.80 

Ti  i 

18912 

- 33114 

0.73 

0.54 

-0.27 

7050.65 

Ti  i 

18912 

- 33091 

0.26 

0.19 

-0.71 

7069.1 1 

Ti  i 

25644 

- 39786 

2.9 

2.2 

0.34 

7138.91 

Ti  i 

1 1640 

- 25644 

0.063 

0.048 

-1.32 

7189.89 

Ti  i 

20796 

- 34700 

1.6 

1.3 

0.10 

7209.44 

Ti  I 

11777 

- 25644 

0.62 

0.48 

-0.32 

7216.20 

Ti  i 

1 1640 

- 25494 

0.14 

0.1 1 

-0.96 

7244.86 

Ti  I 

1 1640 

- 25439 

0.29 

0.23 

-0.64 

7251.72 

Ti  I 

11532 

- 25318 

0.28 

0.22 

-0.65 

7266.29 

Ti  I 

13982 

- 27740 

0.083 

0.065 

-1.18 

7315.56 

Ti  I 

17540 

- 31206 

0.18 

0.14 

-0.85 

7318.39 

Ti  I 

18145 

- 31806 

0.37 

0.29 

-0.53 

7344.72 

Ti  I 

1 1777 

- 25388 

0.28 

0.22 

-0.65 

7352.16 

Ti  i 

20063 

- 33661 

0.25 

0.20 

-0.69 

7357.74 

Ti  I 

1 1640 

- 25227 

0.20 

0.16 

-0.79 
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Wavelength 

A 

Spectrum 

Energy  Levels 
K 

gA 

108/sec 

gf 

Log  gf 

7364.1  1 

Ti  l 

1 1532 

— 

25107 

0. 1 3 

0.10 

-0.98 

7440.60 

Ti  i 

18193 

- 

31629 

0.36 

0.29 

-0.53 

7474.94 

Ti  i 

14106 

- 

27480 

0.038 

0.032 

-1.50 

7489.61 

Ti  i 

18141 

- 

31489 

0.34 

0.29 

-0.54 

7496.12 

Ti  i 

18037 

— 

31374 

0.24 

0.20 

-0.70 

7580.55 

Ti  i 

17996 

_ 

31184 

0. 1 5 

0.13 

-0.90 

7614.50 

Ti  i 

18062 

- 

31191 

0.18 

0.16 

-0.80 

7654.44 

Ti  l 

18145 

— 

31206 

0.28 

0.24 

-0.61 

7949.17 

Ti  i 

121 18 

- 

24695 

0.061 

0.058 

-1.24 

7961.58 

Ti  i 

26657 

— 

39214 

3.2 

3.1 

0.49 

7978.88 

Ti  i 

15220 

— 

27750 

0.29 

0.28 

-0.56 

7979.07 

Ti  i 

26773 

- 

39302 

1.1 

1.1 

0.04 

7996.53 

Ti  i 

2691  1 

- 

39413 

3.9 

3.8 

0.58 

8024.84 

Ti  I 

15157 

- 

27615 

0.25 

0.24 
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0.33 

0.14 

-0.87 

5336.81 

Ti  ii 

12758 

- 31491 

0.13 

0.056 

-1.25 

456 


Wavelength  Spectrum 
A 

Energy-  Levels 
K 

gA 

108/sec 

gf 

Log  gf 

2315.98 

T1  l 

0 

- 43166 

0.17 

0.014 

-1.86 

2379.69 

T1  l 

0 

- 4201 1 

1.7 

0.14 

-0.84 

2580.14 

T1  l 

0 

- 38746 

1.3 

0.13 

-0.89 

2608.99 

T1  I 

7793 

- 461 10 

0.91 

0.093 

-1.03 

2665.57 

T1  1 

7793 

- 45296 

0.96 

0.10 

-0.99 

2709.23 

T1  1 

7793 

- 44693 

4.3 

0.47 

-0.32 

2710.67 

T1  l 

7793 

- 44673 

0.51 

0.056 

-1.25 

2767.87 

T1  1 

0 

- 36118 

4.1 

0.47 

-0.33 

2826.16 

T1  I 

7793 

- 43166 

1.9 

0.23 

-0.63 

2918.32 

T1  l 

7793 

- 42049 

15. 

1.9 

0.27 

2921.52 

T1  l 

7793 

- 4201 1 

2.3 

0.29 

-0.53 

3229.75 

T1  1 

7793 

- 38746 

2.7 

0.43 

-0.37 

3519.24 

T1  I 

7793 

- 36200 

24. 

4.5 

0.65 

3529.43 

T1  l 

7793 

- 36118 

5.9 

1.1 

0.05 

3775.72 

T1  I 

0 

- 26478 

1.0 

0.22 

-0.67 

5350.46 

T1  1 

7793 

- 26478 

2.1 

0.92 

-0.04 

6549.77 

T1  I 

26478 

- 41741 

0.17 

0.1 1 

-0.95 

6713.69 

T1  l 

26478 

- 41368 

0.060 

0.040 

-1.39 

457 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2914.83 

Tm  i 

0 - 34297 

1.4 

0.17 

-0.76 

2932.96 

Tm  i 

0 - 34085 

0.61 

0.079 

-1.10 

2973.22 

Tm  i 

0 - 33624 

3.4 

0.45 

-0.35 

3081.12 

Tm  i 

0 - 32446 

1.7 

0.25 

-0.61 

3172.66 

Tm  i 

0 - 31510 

1.7 

0.25 

-0.60 

3180.56 

Tm  i 

0 - 31432 

0.55 

0.083 

-1.08 

3233.75 

Tm  i 

0 - 30915 

0.24 

0.038 

-1.42 

3349.99 

Tm  i 

0 - 29842 

0.58 

0.098 

-1.01 

3410.05 

Tm  i 

0 - 29317 

1.9 

0.32 

-0.49 

3412.59 

Tm  i 

0 - 29295 

0.74 

0.13 

-0.89 

3416.59 

Tm  i 

0 - 29260 

0.73 

0.13 

-0.89 

3429.33 

Tm  i 

0 - 29152 

0.71 

0.13 

-0.90 

3487.38 

Tm  i 

0 - 28666 

0.79 

0.14 

-0.84 

3499.95 

Tm  i 

0 - 28564 

0.62 

0.11 

-0.95 

3514.12 

Tm  I 

0 - 28449 

0.15 

0.028 

-1.56 

3517.60 

Tm  I 

0 - 28420 

0.45 

0.083 

-1.08 

3563.88 

Tm  i 

0 - 28051 

0.68 

0.13 

-0.89 

3567.36 

Tm  i 

0 - 28024 

0.67 

0.13 

-0.89 

3624.20 

Tm  i 

0 - 27584 

0.1 1 

0.021 

-1.68 

3638.41 

Tm  i 

0 - 27477 

0.47 

0.093 

-1.03 

3646.70 

Tm  i 

0 - 27414 

0.22 

0.043 

-1.36 

3717.92 

Tm  i 

0 - 26889 

8.3 

1.7 

0.23 

3744.07 

Tm  I 

0 - 26701 

5.1 

1.1 

0.03 

3751.81 

Tm  i 

0 - 26646 

1.7 

0.35 

-0.45 

3781.15 

Tm  i 

0 - 26440 

0.080 

0.017 

-1.77 

3807.72 

Tm  i 

0 - 26255 

0.55 

0.12 

-0.93 

3826.38 

Tm  i 

0 - 26127 

0.25 

0.056 

-1.25 

3883.13 

Tm  i 

0 - 25745 

4.8 

1.1 

0.04 

3887.35 

Tm  i 

0 - 25717 

3.8 

0.87 

-0.06 

3896.62 

Tm  i 

0 - 25656 

0.30 

0.069 

-1.16 

3916.48 

Tm  i 

8771  - 34297 

28. 

6.5 

0.81 

3949.28 

Tm  i 

8771  - 34085 

1 1. 

2.7 

0.42 

4044.47 

Tm  I 

0 - 24718 

0.21 

0.052 

-1.29 

4094.19 

Tm  i 

0 - 24418 

5.2 

1.3 

0.12 

4105.84 

Tm  i 

0 - 24349 

4.8 

1.2 

0.08 

4138.34 

Tm  i 

0 - 24157 

0.52 

0.13 

-0.87 

4158.60 

Tm  i 

8771  - 32811 

0.68 

0.18 

-0.75 

4187.62 

Tm  i 

0 - 23873 

4.0 

1.0 

0.02 

4203.73 

Tm  i 

0 - 23782 

2.6 

0.70 

-0.16 

4222.67 

Tm  i 

8771  - 32446 

1.9 

0.52 

-0.28 

4271.71 

Tm  i 

8771  - 32174 

1.3 

0.36 

-0.45 

4359.93 

Tm  i 

0 - 22930 

0.98 

0.28 

-0.55 

4386.43 

Tm  i 

0 - 22791 

0.47 

0.14 

-0.86 

4394.42 

Tm  i 

0 - 22750 

0.070 

0.020 

-1.69 

4396.49 

Tm  i 

8771  - 31510 

0.55 

0.16 

-0.79 

4599.02 

Tm  i 

0 - 21738 

0.074 

0.023 

-1.63 

4643.12 

Tm  i 

8771  - 30302 

0.29 

0.094 

-1.03 

4724.26 

Tm  i 

0 - 21161 

0.026 

0.0086 

-2.06 

4733.34 

Tm  i 

0 - 21121 

0.16 

0.054 

-1.27 

5060.90 

Tm  i 

0 - 19754 

0.025 

0.0098 

-2.01 
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Wavelength  Spectrum 
A 

Energv  Levels 
K 

gA 

108/sec 

gf 

Log  gf 

51 13.99 

Tm  l 

0 

- 19549 

0.015 

0.0061 

22 

5185.25 

Tm  l 

8771 

- 28051 

0.074 

0.030 

—7.53 

5307.12 

Tm  i 

0 

- 18837 

0.090 

0.038 

-1.42 

5631.40 

Tm  i 

0 

- 17753 

0.030 

0.014 

-1.85 

5658.30 

Tm  i 

8771 

- 26440 

0.085 

0.041 

-1.39 

5675.85 

Tm  i 

0 

- 17614 

0.055 

0.027 

-1.57 

5760.21 

Tm  i 

8771 

- 26127 

0.064 

0.032 

-1.50 

5764.30 

Tm  t 

0 

- 17343 

0.019 

0.0095 

-2.02 

5895.65 

Tm  t 

0 

- 16957 

0.022 

0.01 1 

-1.94 

5899.48 

Tm  I 

8771 

- 25717 

0.036 

0.019 

-1.72 

5971.28 

Tm  l 

0 

- 16742 

0.01 1 

0.0061 

-2.21 

7060.99 

Tm  i 

8771 

- 22930 

0.0055 

0.0041 

-2.38 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2367.11 

Tm  II 

237  - 42470 

0.68 

0.057 

-1.24 

2480.13 

Tm  ii 

237  - 40545 

5.0 

0.46 

-0.33 

2505.89 

Tm  ii 

0 - 39894 

0.15 

0.014 

-1.85 

2509.08 

Tm  ii 

0 - 39843 

6.9 

0.65 

-0.19 

2524.09 

Tm  ii 

237  - 39843 

0.99 

0.094 

-1.03 

2527.42 

Tm  II 

0 - 39554 

0.55 

0.052 

-1.28 

2542.66 

Tm  II 

237  - 39554 

0.60 

0.058 

-1.24 

2565.98 

Tm  ii 

237  - 39197 

0.29 

0.029 

-1.54 

2606.01 

Tm  ii 

0 - 38361 

0.81 

0.082 

-1.09 

2607.05 

Tm  ii 

237  - 38583 

3.2 

0.33 

-0.48 

2622.21 

Tm  ii 

237  - 38361 

0.27 

0.028 

-1.55 

2624.34 

Tm  ii 

0 - 38094 

2.4 

0.24 

-0.61 

2640.77 

Tm  ii 

237  - 38094 

0.69 

0.073 

-1.14 

2650.27 

Tm  II 

237  - 37958 

0.49 

0.05 1 

-1.29 

2658.48 

Tm  ii 

237  - 37841 

0.56 

0.060 

-1.23 

2684.08 

Tm  II 

237  - 37483 

0.27 

0.029 

-1.54 

2708.19 

Tm  ii 

237  - 37151 

0.050 

0.0055 

-2.26 

2711.51 

Tm  ii 

0 - 36869 

0.25 

0.028 

-1.56 

2729.04 

Tm  ii 

237  - 36869 

0.35 

0.039 

-1.41 

2735.33 

Tm  ii 

0 - 36548 

0.11 

0.012 

-1.93 

2753.18 

Tm  ii 

237  - 36548 

0.23 

0.027 

-1.58 

2756.69 

Tm  II 

8770  - 45034 

3.5 

0.40 

-0.40 

2766.81 

Tm  II 

0 - 36132 

0.13 

0.015 

-1.82 

2771.04 

Tm  ii 

8957  - 45034 

2.6 

0.30 

-0.53 

2773.80 

Tm  ii 

0 - 36041 

0.17 

0.019 

-1.71 

2779.55 

Tm  ii 

0 - 35966 

0.51 

0.059 

-1.23 

2785.07 

Tm  ii 

237  - 36132 

0.69 

0.080 

-1.10 

2792.15 

Tm  ii 

237  - 36041 

0.34 

0.039 

-1.41 

2796.09 

Tm  II 

0 - 35754 

0.17 

0.020 

-1.69 

2797.98 

Tm  II 

237  - 35966 

0.1 1 

0.013 

-1.89 

2808.42 

Tm  ii 

237  - 35834 

0.30 

0.036 

-1 .45 

2814.74 

Tm  ii 

237  - 35754 

0.052 

0.0062 

—2.2 1 

2833.82 

Tm  ii 

8770  - 44047 

1.3 

0.15 

-a82 

2844.66 

Tm  ii 

237  - 35380 

0.51 

0.061 

-1.21 

2848.98 

Tm  ii 

8957  - 44047 

0.55 

0.067 

-1.18 

2853.25 

Tm  II 

237  - 35274 

0.046 

0.0056 

—2.25 

2860.55 

Tm  II 

237  - 35185 

0.11 

0.013 

-L89 

2863.35 

Tm  ii 

0 - 34914 

0.14 

0.017 

-1.77 

2886.46 

Tm  ii 

237  - 34871 

0.19 

0.024 

-1.61 

2889.64 

Tm  ii 

8770  - 43366 

1.5 

0.19 

-0.72 

2905.41 

Tm  ii 

8957  - 43366 

1.5 

0.19 

-0.71 

2913.96 

Tm  II 

0 - 34308 

0.16 

0.020 

-1.70 

2925.92 

Tm  II 

237  - 34404 

0.086 

0.01  1 

-1.95 

2969.50 

Tm  ii 

0 - 33666 

0.12 

0.016 

-1.79 

2978.42 

Tm  II 

0 - 33565 

0.15 

0.020 

-1.70 

2983.13 

Tm  ii 

8957  - 42470 

0.86 

0.1  1 

-0.94 

2985.08 

Tm  ii 

0 - 33490 

0.068 

0.0091 

-2.04 

2990.54 

Tm  ii 

237  - 33666 

0.67 

0.089 

-1.05 

2993.26 

Tm  ii 

0 - 33399 

0.19 

0.026 

i 59 

2993.90 

Tm  ii 

0 - 33392 

0.1  1 

0.015 

-1.81 
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Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

k 

108/sec 

2999.60 

Tm  n 

237 

— 

33565 

0.13 

0.018 

-1.76 

3006.36 

Tm  u 

237 

— 

33490 

0.059 

0.0080 

-2.10 

3014.65 

Tm  ii 

237 

- 

33399 

0.42 

0.057 

-1.24 

3015.30 

Tm  li 

237 

- 

33392 

1.4 

0.20 

-0.71 

3042.35 

Tm  ii 

237 

— 

33097 

0.23 

0.032 

-1.49 

3046.76 

Tm  ii 

237 

— 

33049 

0.28 

0.039 

-1.41 

3098.60 

Tm  ll 

237 

- 

32500 

0.53 

0.077 

-1.11 

3131.26 

Tm  ii 

0 

- 

31927 

4.6 

0.68 

-0.17 

3133.89 

Tm  ll 

0 

- 

31900 

1.4 

0.21 

-0.67 

3146.16 

Tm  ll 

8770 

— 

40545 

1.7 

0.25 

-0.61 

3149.15 

Tm  ii 

0 

— 

31745 

0.044 

0.0065 

-2.18 

3150.07 

Tm  ii 

8770 

- 

40506 

0.52 

0.077  ' 

-1.1  1 

3157.35 

Tm  ll 

237 

- 

3 1 900 

0.92 

0.14 

-0.86 

3164.87 

Tm  ii 

8957 

- 

40545 

0.53 

0.079 

-1.10 

3168.82 

Tm  ii 

8957 

— 

40506 

0.52 

0.079 

-1.10 

3172.83 

Tm  ii 

237 

— 

3 1 745 

1.4 

0.21 

-0.68 

3177.46 

Tm  ii 

8770 

- 

40232 

0.83 

0.13 

-0.90 

3195.33 

Tm  ii 

8^0 

- 

40056 

1.5 

0.22 

-0.65 

3196.54 

Tm  ll 

8957 

- 

40232 

0.84 

0.13 

-0.89 

3210.83 

Tm  ll 

0 

— 

31136 

0.16 

0.025 

-1.60 

3212.02 

Tm  ii 

8770 

— 

39894 

1.9 

0.30 

-0.53 

3214.63 

Tm  il 

8957 

- 

40056 

0.80 

0.12 

-0.91 

3231.51 

Tm  ll 

8957 

- 

39894 

1.4 

0.22 

-0.66 

3235.45 

Tm  ii 

237 

— 

31136 

0.24 

0.038 

-1.43 

3236.81 

Tm  il 

8957 

— 

39843 

7.0 

1.1 

0.04 

3241.53 

Tm  il 

0 

— 

30841 

1.1 

0.17 

-0.76 

3245.86 

Tm  ii 

237 

- 

31037 

0.064 

0.010 

-2.00 

3247.46 

Tm  ii 

8770 

- 

39554 

2.3 

0.37 

-0.43 

3258.05 

Tm  II 

0 

- 

30684 

0.87 

0.14 

-0.86 

3266.63 

Tm  il 

237 

— 

30841 

0.76 

0.12 

-0.92 

3267.40 

Tm  ll 

8957 

— 

39554 

6.5 

1.0 

0.02 

3276.81 

Tm  ii 

0 

- 

30509 

0.46 

0.074 

-1.13 

3283.40 

Tm  ii 

237 

- 

30684 

0.53 

0.086 

-1.06 

3285.61 

Tm  ii 

8770 

- 

39197 

5.9 

0.95 

-0.02 

3291.00 

Tm  ii 

0 

— 

30377 

0.98 

0.16 

-0.80 

3302.45 

Tm  il 

237 

— 

30509 

0.88 

0.14 

-0.84 

3306.01 

Tm  ii 

8957 

- 

39197 

1.1 

0.18 

-0.75 

3306.91 

Tm  ii 

8770 

- 

39001 

1.0 

0.17 

-0.78 

3316.88 

Tm  ii 

237 

- 

30377 

0.17 

0.028 

-1.55 

3327.58 

Tm  ii 

8957 

— 

39001 

0.41 

0.068 

-1.17 

3362.62 

Tm  ii 

237 

_ 

29967 

1.5 

0.26 

-0.58 

3374.51 

Tm  ii 

8957 

— 

38583 

2.1 

0.36 

-0.44 

3397.50 

Tm  ii 

0 

- 

29425 

0.56 

0.097 

-1.01 

3399.95 

Tm  ii 

8957 

- 

38361 

1.8 

0.30 

-0.52 

3425.08 

Tm  ii 

237 

— 

29425 

2.1 

0.37 

-0.43 

3425.63 

Tm  ii 

0 

— 

29183 

0.30 

0.052 

-1.28 

3431.20 

Tm  ii 

8957 

- 

38094 

1.6 

0.29 

-0.54 

3438.81 

Tm  ii 

8770 

— 

37841 

0.50 

0.088 

-1.05 

3441.50 

Tm  ii 

237 

- 

29286 

1.6 

0.28 

-0.55 

3447.26 

Tm  ii 

8957 

— 

37958 

0.63 

0.11 

-0.95 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3453.67 

Tm  ii 

237  - 29183 

1.5 

0.27 

-0.56 

3461.16 

Tm  ii 

8957  - 37841 

0.50 

0.090 

-1.05 

3462.20 

Tm  ii 

0 - 28875 

2.5 

0.44 

-0.35 

3481.75 

Tm  ii 

8770  - 37483 

1.1 

0.20 

-0.69 

3522.43 

Tm  ii 

8770  - 37151 

0.52 

0.096 

-1.02 

3536.58 

Tm  ii 

0 - 28268 

0.21 

0.040 

-1.40 

3557.80 

Tm  ii 

8770  - 36869 

1.2 

0.23 

-0.64 

3566.47 

Tm  ii 

237  - 28268 

0.32 

0.061 

-1.21 

3608.77 

Tm  ii 

0 - 27702 

0.46 

0.090 

-1.05 

3623.42 

Tm  ii 

8957  - 36548 

0.070 

0.014 

-1.86 

3639.89 

Tm  ii 

237  - 27702 

0.0070 

0.0014 

-2.86 

3653.61 

Tm  ii 

8770  - 36132 

1.3 

0.25 

-0.60 

3665.81 

Tm  ii 

8770  - 36041 

1.0 

0.21 

-0.68 

3668.09 

Tm  ii 

0 - 27254 

0.19 

0.037 

-1.43 

3678.86 

Tm  ii 

8957  - 36132 

0.96 

0.19 

-0.71 

3700.26 

Tm  ii 

237  - 27254 

0.83 

0.17 

-0.77 

3701.36 

Tm  ii 

0 - 27009 

0.62 

0.13 

-0.89 

3704.85 

Tm  ii 

8770  - 35754 

0.64 

0.13 

-0.88 

3719.71 

Tm  ii 

8957  - 35834 

0.14 

0.029 

-1.53 

3730.81 

Tm  ii 

8957  - 35754 

0.23 

0.048 

-1.32 

3734.12 

Tm  II 

237  - 27009 

0.39 

0.082 

-1.09 

3756.86 

Tm  II 

8770  - 35380 

0.54 

0.1  1 

-0.94 

3761.33 

Tm  ii 

0 - 26579 

0.87 

0.19 

-0.73 

3761.91 

Tm  ii 

0 - 26575 

0.70 

0.15 

-0.83 

3783.56 

Tm  II 

8957  - 35380 

0.46 

0.099 

-1.00 

3795.17 

Tm  II 

237  - 26579 

0.056 

0.012 

-1.91 

3795.76 

Tm  ii 

237  - 26575 

1.1 

0.23 

-0.64 

3798.75 

Tm  ii 

8957  - 35274 

0.41 

0.089 

-1.05 

3810.72 

Tm  ii 

8770  - 35004 

0.61 

0.13 

-0.88 

3838.20 

Tm  ii 

8957  - 35004 

2.1 

0.47 

-0.33 

3848.02 

Tm  ii 

0 - 25980 

1.1 

0.25 

-0.60 

3857.84 

Tm  ii 

8957  - 34871 

0.19 

0.041 

-1.38 

3883.44 

Tm  ii 

237  - 25980 

0.20 

0.045 

-1.35 

3890.53 

Tm  II 

0 - 25696 

0.045 

0.010 

-1.99 

3900.79 

Tm  ii 

8770  - 34398 

0.82 

0.19 

-0.73 

3928.66 

Tm  ii 

8957  - 34404 

0.15 

0.035 

-1.46 

3929.58 

Tm  ii 

8957  - 34398 

0.70 

0.16 

-0.79 

3958.10 

Tm  ii 

0 - 25258 

0.14 

0.033 

-1.49 

3995.59 

Tm  ii 

237  - 25258 

0.041 

0.0098 

-2.01 

4090.30 

Tm  ii 

8957  - 33399 

0.078 

0.020 

-1.71 

4091.49 

Tm  ii 

8957  - 33392 

0.078 

0.020 

-1.71 

4199.92 

Tm  II 

0 - 23803 

0.034 

0.0090 

-2.05 

4212.79 

Tm  II 

8770  - 32500 

0.042 

0.01  1 

-1.96 

4242.15 

Tm  ii 

237  - 23803 

0.20 

0.053 

-1.27 

4246.40 

Tm  ii 

8957  - 32500 

0.042 

0.01  1 

-1.95 

4351.18 

Tm  ii 

8770  - 31745 

0.061 

0.017 

-1.76 

4481.27 

Tm  ii 

0 - 22309 

0.025 

0.0075 

-2.12 

4489.71 

Tm  ii 

8770  - 31037 

0.044 

0.013 

-1.88 

4529.38 

Tm  ii 

237  - 22309 

0.0082 

0.0025 

-2.60 

4561.86 

Tm  ii 

8770  - 30684 

0.020 

0.0063 

-2.20 

462 


Log  gf 


Wavelength  Spectrum 
A 

Energy  Levels 
K 

gA 

108/sec 

gf 

4601.29 

Tm  ii 

8957  - 30684 

0.017 

0.0054 

4626.56 

Tm  li 

0 - 21608 

0.0037 

0.0012 

4677.86 

Tm  u 

237  - 21608 

0.0016 

0.00053 

463 


'**>  to  N) 


Wavelength  Spectrum  Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3027.66 

U I 

620  - 33640 

3.6 

0.49 

-0.31 

3048.64 

U I 

620  - 33412 

4.0 

0.56 

-0.25 

31 14.54 

U I 

0 - 32098 

1.7 

0.24 

-0.62 

3263.12 

U I 

0 - 30637 

0.83 

0.13 

-0.88 

3345.89 

U I 

620  - 30499 

0.98 

0.16 

-0.79 

3368.98 

U I 

620  - 30294 

0.46 

0.079 

-1.10 

3418.39 

U I 

620  - 29866 

0.42 

0.073 

-1.14 

3431.14 

U I 

4276  - 33412 

2.3 

0.40 

-0.40 

3435.49 

U I 

620  - 29720 

3.2 

0.57 

-0.24 

3462.21 

U I 

0 - 28875 

1.4 

0.25 

-0.60 

3466.30 

U I 

3801  - 32642 

8.0 

1.4 

0.16 

3489.37 

U I 

0 - 28650 

6.5 

1.2 

0.08 

3493.99 

U i 

620  - 29233 

1.7 

0.30 

-0.52 

3500.07 

U I 

0 - 28563 

2.6 

0.47 

-0.33 

3507.05 

U I 

620  - 29126 

1.2 

0.21 

-0.67 

3507.34 

U I 

0 - 28504 

3.1 

0.57 

-0.24 

3511.44 

U i 

0 - 28470 

0.96 

0.18 

-0.75 

3514.61 

U I 

0 - 28444 

6.2 

1.2 

0.06 

3534.33 

U I 

0 - 28286 

1.2 

0.22 

-0.65 

3538.23 

U I 

620  - 28875 

0.54 

0.10 

-0.99 

3542.57 

U I 

4276  - 32496 

3.9 

0.74 

-0.13 

3549.20 

U i 

3801  - 31968 

3.4 

0.64 

-0.19 

3555.32 

U I 

0 - 28119 

2.5 

0.47 

-0.33 

3557.84 

U i 

0 - 28099 

1.4 

0.27 

-0.57 

3563.66 

U I 

0 - 28053 

1.4 

0.27 

-0.58 

3565.05 

U I 

4276  - 32318 

1.7 

0.33 

-0.48 

3566.60 

U I 

620  - 28650 

9.8 

1.9 

0.27 

3574.76 

U I 

0 - 27966 

1.1 

0.21 

-0.67 

3577.92 

U I 

0 - 27941 

1.3 

0.24 

-0.61 

3580.25 

U I 

620  - 28543 

0.80 

0.15 

-0.81 

3584.88 

U I 

0 - 27887 

1 1. 

2.1 

0.32 

3587.78 

U I 

4453  - 32318 

1.5 

0.28 

-0.55 

3589.66 

U i 

620  - 28470 

0.99 

0.19 

-0.72 

3591.74 

U I 

620  - 28454 

1.6 

0.30 

-0.52 

3593.20 

U I 

4276  - 32098 

2.7 

0.53 

-0.27 

3592.97 

U I 

620  - 28444 

0.49 

0.095 

-1.02 

3602.48 

U I 

3801  - 31552 

1.4 

0.28 

-0.56 

3603.36 

U i 

0 - 27744 

0.48 

0.094 

-1.03 

3603.74 

U I 

4276  - 32017 

1.3 

0.26 

-0.58 

3611.40 

U I 

0 - 27682 

0.24 

0.047 

-1.33 

3616.33 

U I 

3801  - 31445 

3.0 

0.59 

-0.23 

3920.08 

U I 

0 - 27616 

1.1 

0.25 

-0.60 

3635.30 

U I 

3801  - 31301 

1.3 

0.26 

-0.58 

3638.20 

U I 

3801  - 31279 

11. 

2.1 

0.32 

3644.24 

U I 

620  - 28053 

2.1 

0.43 

-0.37 

3653.21 

U I 

3801  - 31166 

1.7 

0.34 

-0.46 

3654.89 

U I 

3868  - 31221 

1.7 

0.35 

-0.46 

3659.16 

U I 

620  - 27941 

4.8 

0.96 

-0.02 

3677.39 

U I 

3801  - 30986 

3.1 

0.62 

-0.20 

3679.38 

U I 

620  - 27791 

1.2 

0.24 

-0.63 

464 


Wavelength 

Spectrum  Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3685.78 

U l 

620 

- 27744 

0.91 

0.18 

-0.73 

3702.62 

U l 

4276 

- 31276 

3.8 

0.78 

-0.1 1 

3703.27 

U I 

620 

- 27616 

1.4 

0.28 

-0.55 

3707.95 

U I 

7104 

- 34065 

3.9 

0.81 

-0.09 

3713.56 

U l 

0 

- 26921 

1.7 

0.35 

-0.45 

3719.29 

U I 

620 

- 27499 

0.62 

0.13 

-0.89 

3731.45 

U I 

0 

- 26792 

0.45 

0.093 

-1.03 

3732.26 

U i 

3801 

- 30587 

3.2 

0.66 

-0.18 

3751.18 

U I 

3801 

- 30451 

7.9 

1.7 

0.22 

3758.36 

U i 

4276 

- 30876 

7.3 

1.6 

0.19 

3763.27 

U I 

7006 

- 33571 

10. 

2 2 

0.35 

3765.35 

U I 

0 

- 26550 

1.2 

0.26 

-0.59 

3766.89 

U I 

4453 

- 30993 

6.7 

1.4 

0.16 

3773.44 

U I 

3801 

- 30294 

6.9 

1.5 

0.17 

3781.75 

U I 

3868 

- 30304 

1.6 

0.34 

-0.47 

3801.15 

U I 

620 

- 26921 

1.2 

0.26 

-0.58 

3808.93 

U 1 

6249 

- 32496 

9.1 

2.0 

0.30 

3812.00 

U t 

0 

- 26226 

7.8 

1.7 

0.23 

3819.25 

U I 

4276 

- 30451 

1.6 

0.36 

-0.44 

3821.95 

U l 

3801 

- 29958 

2.9 

0.63 

-0.20 

3829.79 

U l 

0 

- 26104 

0.49 

0.1 1 

-0.97 

3839.62 

U I 

3801 

- 29838 

14. 

3.1 

0.49 

3846.55 

U I 

3801 

- 29791 

2.8 

0.61 

-0.21 

3851.72 

U I 

5991 

- 31946 

2.5 

0.56 

-0.25 

3854.22 

U I 

0 

- 25938 

2.4 

0.53 

-0.28 

3867.17 

U I 

3868 

- 29720 

2.7 

0.61 

-0.21 

3871.04 

U I 

0 

- 25826 

5.5 

1.2 

0.10 

3876.13 

U I 

0 

- 25792 

6.90 

0.20 

-0.69 

3879.53 

U I 

4453 

- 30222 

3.1 

0.71 

-0.15 

3894.12 

U I 

0 

- 25672 

1.7 

0.40 

-0.40 

3917.25 

U I 

8119 

- 33640 

8.3 

1.9 

0.28 

3926.22 

U I 

0 

- 25463 

1.1 

0.26 

-0.59 

3926.73 

U I 

5762 

- 31221 

5.6 

1.3 

0.1 1 

3943.82 

U I 

0 

- 25349 

4.0 

0.94 

-0.03 

3948.45 

U I 

0 

- 25319 

0.98 

0.23 

-0.64 

3964.22 

U I 

6249 

- 31469 

6.6 

1.6 

0.19 

3980.80 

U I 

5762 

- 30876 

1.9 

0.46 

-0.34 

3997.09 

U I 

7008 

- 32017 

2.7 

0.64 

-0.19 

3999.18 

U I 

3801 

- 28799 

1.1 

0.26 

-0.58 

4005.21 

U I 

4453 

- 29414 

4.6 

1.1 

0.04 

4034.50 

U I 

4453 

- 29233 

2.2 

0.54 

-0.27 

4042.76 

U I 

620 

- 25349 

3.5 

0.85 

-0.07 

4047.62 

U I 

620 

- 25319 

1.4 

0.34 

-0.47 

4091.64 

U I 

0 

- 24433 

0.29 

0.072 

-1.14 

4101.91 

U I 

8119 

- 32491 

5.3 

1.3 

0.12 

4108.36 

U I 

0 

- 24334 

0.18 

0.044 

-1.35 

4133.50 

U I 

0 

- 24186 

0.51 

0.13 

-0.89 

4141.86 

U I 

620 

- 24757 

0.20 

0.051 

-1.29 

4153.97 

U I 

0 

- 24067 

2.1 

0.55 

-0.26 

4156.66 

U I 

620 

- 24671 

1.1 

0.28 

-0.55 

465 


Wavelength  Spectrum  Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

4160.95 

U I 

0 - 24026 

0.16 

0.042 

-1.37 

4162.43 

U i 

3801  - 27818 

1.7 

0.44 

-0.35 

4169.06 

U I 

8119  - 32098 

3.8 

1.00 

-0.00 

4186.96 

U I 

4276  - 28153 

1.5 

0.39 

-0.41 

4191.94 

U I 

0 - 23849 

0.12 

0.033 

-1.48 

4198.22 

U I 

620  - 24433 

0.37 

0.098 

-1.01 

4222.36 

U i 

3801  - 27478 

2.3 

0.61 

-0.22 

4231.67 

U I 

7646  - 31270 

4.1 

1.1 

0.04 

4246.26 

U I 

0 - 23544 

0.55 

0.15 

-0.83 

4266.32 

U I 

0 - 23433 

0.11 

0.031 

-1.51 

4288.84 

U I 

6249  - 29559 

2.4 

0.66 

-0.18 

4313.13 

U I 

3801  - 26979 

0.86 

0.24 

-0.62 

4335.73 

U I 

0 - 23058 

0.23 

0.066 

-1.18 

4355.75 

U I 

620  - 23572 

0.96 

0.27 

-0.56 

4362.05 

U I 

0 - 22919 

0.80 

0.23 

-0.64 

4371.76 

U I 

8119  - 30986 

1.7 

0.49 

-0.31 

4372.76 

U i 

0 - 22862 

0.12 

0.035 

-1.45 

4383.27 

U I 

3801  - 26608 

0.28 

0.082 

-1.09 

4393.60 

U I 

0 - 22754 

0.58 

0.17 

-0.78 

4426.94 

U I 

0 - 22583 

0.12 

0.034 

-1.47 

4440.74 

U i 

3801  - 26313 

0.20 

0.059 

-1.23 

4469.32 

U I 

0 - 22368 

0.088 

0.026 

-1.58 

4516.73 

U I 

620  - 22754 

0.12 

0.038 

-1.42 

4551.98 

U I 

620  - 22583 

0.083 

0.026 

-1.59 

4576.64 

U I 

620  - 22464 

0.092 

0.029 

-1.54 

4620.23 

U I 

6249  - 27887 

2.4 

0.76 

-0.12 

4631.62 

U I 

0 - 21585 

0.31 

0.100 

-1.00 

4663.75 

U I 

620  - 22056 

0.084 

0.027 

-1.56 

4715.68 

U I 

4453  - 25653 

0.20 

0.068 

-1.17 

4743.53 

U I 

6249  - 27324 

0.28 

0.095 

-1.02 

4756.80 

U I 

620  - 21637 

0.23 

0.077 

-1.11 

4768.66 

U I 

620  - 21585 

0.056 

0.019 

-1.72 

4790.06 

U I 

3801  - 24671 

0.16 

0.054 

-1.27 

4810.90 

U I 

3801  - 24581 

0.13 

0.046 

-1.34 

4842.48 

U I 

620  - 21265 

0.070 

0.024 

-1.61 

4868.86 

U I 

3801  - 24334 

0.12 

0.044 

-1.35 

4885.15 

U I 

0 - 20464 

0.049 

0.018 

-1.76 

4910.35 

U I 

6249  - 26608 

0.32 

0.12 

-0.94 

4928.44 

U I 

4276  - 24560 

0.16 

0.057 

-1.24 

4933.06 

U I 

3801  - 24067 

0.078 

0.029 

-1.54 

4955.78 

U I 

7646  - 27818 

0.40 

0.15 

-0.84 

4967.33 

U I 

3801  - 23927 

0.13 

0.049 

-1.31 

5011.42 

U I 

620  - 20569 

0.030 

0.01 1 

-1.95 

5027.38 

U I 

0 - 19885 

0.18 

0.070 

-1.16 

5063.77 

U I 

3801  - 23544 

0.10 

0.040 

-1.40 

5088.29 

U I 

0 - 19648 

0.021 

0.0081 

-2.09 

5164.14 

U I 

8119  - 27478 

0.54 

0.21 

-0.67 

5272.00 

U I 

7646  - 26608 

0.12 

0.050 

-1.30 

5280.38 

U i 

0 - 18933 

0.059 

0.025 

-1.61 

5308.54 

U I 

3801  - 22633 

0.098 

0.042 

-1.38 

466 


Wavelength 

Spectrum  Energy  Levels 

gA 

Log  gf 

A 

K 

108/sec 

5315.27 

U t 

7646 

_ 

26454 

0.13 

0.056 

-1.25 

5329.26 

U l 

0 

- 

18759 

0.033 

0.014 

-1.85 

5382.94 

U l 

620 

- 

19192 

0.01 1 

0.0047 

-2.33 

5385.54 

U I 

7646 

- 

26209 

0.078 

0.034 

-1.47 

5410.24 

U t 

4276 

— 

22754 

0.036 

0.016 

-1.81 

5459.27 

U l 

620 

— 

18933 

0.016 

0.0073 

-2.14 

5496.43 

U l 

4276 

- 

22464 

0.083 

0.038 

-1.42 

5500.69 

U I 

1 1 545 

— 

29720 

0.30 

0.14 

-0.86 

5511.49 

U l 

620 

- 

18759 

0.039 

0.018 

-1.75 

5531.26 

U I 

8119 

— 

26192 

0.11 

0.05  1 

-1.29 

5564.17 

U i 

3801 

— 

21768 

0.14 

0.064 

-1.19 

5573.07 

U i 

10347 

- 

28286 

0.17 

0.081 

-1.09 

5573.59 

U I 

6249 

- 

24186 

0.046 

0.021 

-1.67 

5610.89 

U I 

6249 

- 

24067 

0.22 

0.1 1 

-0.98 

5616.58 

U I 

8119 

— 

25918 

0.090 

0.043 

-1.37 

5620.78 

U 1 

620 

— 

18406 

0.045 

0.021 

-1.67 

5621.51 

U l 

3801 

- 

21585 

0.055 

0.026 

-1.58 

5634.38 

U I 

7646 

- 

25389 

0.16 

0.077 

-1.11 

5658.26 

U I 

5762 

— 

23430 

0.060 

0.029 

-1.54 

5669.42 

U l 

620 

— 

18254 

0.022 

0.01 1 

-1.98 

5680.37 

U I 

6249 

— 

23849 

0.05 1 

0.025 

-1.61 

5685.19 

U I 

4453 

- 

22038 

0.031 

0.015 

-1.83 

5716.87 

U I 

4453 

- 

21941 

0.045 

0.022 

-1.66 

5736.38 

U l 

7006 

- 

24433 

0.10 

0.050 

-1.30 

5737.27 

U I 

5762 

— 

23187 

0.071 

0.035 

-1.46 

5758.14 

U I 

0 

— 

17362 

0.014 

0.0070 

-2.16 

5758.35 

U I 

4276 

- 

21637 

0.023 

0.01 1 

-1.94 

5763.63 

U I 

7326 

- 

24671 

0.054 

0.027 

-1.57 

5767.43 

U I 

5991 

- 

23325 

0.037 

0.019 

-1.73 

5771.05 

U l 

6249 

— 

23572 

0.040 

0.020 

-1.70 

5780.59 

U l 

6249 

— 

23544 

0.24 

0.12 

-0.92 

5802.11 

U I 

8119 

— 

25349 

0.23 

0.12- 

-0.93 

5813.83 

•u  I 

5991 

- 

23187 

0.036 

0.018 

-1.74 

5814.41 

U I 

3868 

- 

21062 

0.016 

0.0080 

-2.10 

5819.01 

U I 

7006 

— 

24186 

0.038 

0.019 

-1.71 

5836.08 

U I 

10347 

— 

27478 

0.48 

0.25 

-0.61 

5898.78 

U I 

6249 

- 

23197 

0.066 

0.034 

-1.46 

5915.40 

U I 

0 

— 

16900 

0.12 

0.065 

-1.19 

5925.47 

U I 

7646 

- 

24517 

0.11 

0.056 

-1.25 

5929.33 

U I 

3801 

— 

20662 

0.032 

0.017 

-1.77 

5933.85 

U I 

620 

— 

17468 

0.010 

0.0055 

-2.26 

5942.77 

U I 

5762 

- 

22584 

0.028 

0.015 

-1.83 

5948.57 

U I 

7646 

- 

24452 

0.063 

0.033 

-1.48 

5956.86 

U I 

5991 

- 

22774 

0.059 

0.031 

-1.50 

5971.50 

U I 

620 

— 

17362 

0.036 

0.019 

-1.71 

5976.32 

U I 

3801 

— 

20529 

0.16 

0.084 

-1.07 

5986.10 

U I 

3868 

- 

20569 

0.044 

0.024 

-1.62 

5997.31 

U I 

6249 

- 

22919 

0.14 

0.074 

-1.13 

5997.96 

U I 

4276 

— 

20943 

0.028 

0.015 

-1.83 

5999.41 

U I 

3801 

- 

20464 

0.034 

0.019 

-1.73 

467 


Wavelength  Spectrum  Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

6010.86 

U I 

10347 

- 26979 

0.20 

0.11 

-0.98 

6016.73 

U I 

5762 

- 22378 

0.027 

0.014 

-1.84 

6017.57 

U I 

6249 

- 22862 

0.061 

0.033 

-1.48 

6019.19 

U I 

4453 

- 21062 

0.029 

0.016 

-1.81 

6039.60 

U I 

8119 

- 24671 

0.10 

0.056 

-1.25 

6050.48 

U I 

3868 

- 20392 

0.014 

0.0075 

-2.13 

6050.67 

U I 

7326 

- 23849 

0.036 

0.020 

-1.70 

6056.80 

U I 

0 

- 16506 

0.0076 

0.0042 

-2.38 

6057.07 

U I 

6249 

- 22754 

0.046 

0.026 

-1.59 

6062.30 

U I 

4276 

- 20766 

0.030 

0.017 

-1.78 

6077.29 

U I 

620 

- 17070 

0.054 

0.030 

-1.53 

6089.19 

U I 

3801 

- 20219 

0.023 

0.013 

-1.90 

6101.77 

U I 

6249 

- 22633 

0.052 

0.029 

-1.54 

6127.77 

U I 

8119 

- 24433 

0.075 

0.042 

-1.37 

6129.72 

U I 

620 

- 16930 

0.016 

0.0091 

-2.04 

6152.25 

U I 

10347 

- 26597 

0.080 

0.045 

-1.34 

6164.50 

U I 

7326 

- 23544 

0.030 

0.017 

-1.77 

6171.85 

U I 

7646 

- 23844 

0.16 

0.092 

-1.04 

6175.38 

U I 

4276 

- 20464 

0.053 

0.030 

-1.52 

6215.37 

U i 

3801 

- 19885 

0.021 

0.012 

-1.91 

6234.30 

U I 

4276 

- 20312 

0.024 

0.014 

-1.85 

6246.53 

U I 

5762 

- 21766 

0.036 

0.021 

-1.67 

6268.66 

U I 

8119 

- 24067 

0.060 

0.035 

-1.45 

6293.32 

U I 

620 

- 16506 

0.010 

0.0060 

—2.22 

6298.53 

U I 

3868 

- 19741 

0.024 

0.014 

-1.85 

6359.28 

U I 

0 

- 15721 

0.010 

0.0061 

—2.2 1 

6372.47 

U I 

3801 

- 19489 

0.069 

0.042 

-1.37 

6383.59 

U I 

4453 

- 201 14 

0.012 

0.0071 

-2.15 

6389.80 

U I 

5991 

- 21637 

0.05  1 

0.03 1 . 

-1.51 

6392.78 

U I 

0 

- 15638 

0.0098 

0.0060 

—2.22 

6395.45 

U I 

0 

- 15632 

0.031 

0.019 

-1.72 

6397.18 

U I 

7006 

- 22633 

0.054 

0.033 

-1.48 

6411.59 

U I 

7326 

- 22919 

0.029 

0.018 

-1.74 

6449.17 

U I 

620 

- 16122 

0.049 

0.03  1 

-1.51 

6465.00 

U I 

7326 

- 22790 

0.1  1 

0.067 

-1.17 

6503.62 

U I 

4276 

- 19648 

0.021 

0.013 

-1.88 

6518.94 

U I 

6249 

- 21585 

0.036 

0.023 

-1.64 

6527.04 

U I 

5762 

- 21079 

0.0089 

0.0057 

-2.24 

6542.97 

U I 

7104 

- 22383 

0.026 

0.017 

-1.78 

6552.75 

U I 

7326 

- 22583 

0.010 

0.0066 

-2.18 

6601.46 

U I 

7646 

- 22790 

0.015 

0.0095 

-2.02 

6603.98 

U I 

7326 

- 22464 

0.030 

0.020 

-1.71 

6620.52 

U I 

620 

- 15721 

0.01 1 

0.0069 

-2.16 

6625.29 

U I 

5762 

- 20852 

0.021 

0.014 

-1.86 

6656.81 

U I 

620 

- 15638 

0.0033 

0.0022 

-2.66 

6683.38 

U I 

3801 

- 18759 

0.021 

0.014 

-1.84 

6691.21 

U I 

10686 

- 25627 

0.033 

0.022 

-1.66 

6727.96 

U I 

5762 

- 20621 

0.0081 

0.0055 

-2.26 

6754.93 

U I 

8119 

- 22919 

0.023 

0.016 

-1.80 

6782.85 

U I 

4453 

- 19192 

0.0054 

0.0038 

-2.43 

468 


Wavelength 

A 

Spectrum  Energy  Levels 

K 

gA 

108/sec 

gf 

Log  gf 

6790.30 

U i 

7646 

— 

22368 

0.067 

0.046 

-1.34 

6812.98 

U l 

4453 

- 

19127 

0.0027 

0.0019 

-2.73 

6818.29 

U I 

3868 

- 

18531 

0.01  1 

0.0079 

-2.10 

6820.76 

U I 

4276 

- 

18933 

0.044 

0.031 

-1.51 

6826.93 

U l 

0 

— 

14644 

0.036 

0.025 

-1.60 

6832.71 

U l 

7006 

— 

21637 

0.016 

0.01 1 

-1.94 

6846.25 

U I 

6249 

- 

20852 

0.022 

0.015 

-1.81 

6887.74 

U l 

8119 

- 

22633 

0.044 

0.03  1 

-1.51 

6902.55 

U I 

4276 

- 

18759 

0.012 

0.0087 

-2.06 

6915.31 

U i 

5762 

— 

20219 

0.022 

0.016 

-1.80 

6917.05 

U i 

3801 

— 

18254 

0.027 

0.019 

-1.72 

7015.72 

U I 

8119 

- 

22368 

0.041 

0.03  1 

-1.52 

7033.84 

U l 

10347 

- 

24560 

0.16 

0.12 

-0.92 

7074.81 

U I 

4276 

- 

18406 

0.057 

0.043 

-1.37 

7101.63 

U I 

4453 

— 

18531 

0.071 

0.054 

-1.27 

7128.91 

U I 

620 

— 

14644 

0.019 

0.014 

-1.84 

7130.09 

U l 

5762 

- 

19783 

0.017 

0.013 

-1.89 

7147.89 

U I 

10347 

- 

24334 

0.21 

0.16 

-0.79 

7164.87 

U l 

4453 

- 

18406 

0.023 

0.018 

-1.75 

7172.10 

U I 

7326 

— 

21265 

0.026 

0.020 

-1.70 

7205.45 

U I 

10686 

— 

24560 

0.066 

0.05  1 

-1.29 

7210.29 

U I 

6249 

- 

201  14 

0.030 

0.023 

-1.63 

7371.95 

U l 

5991 

- 

19552 

0.016 

0.013 

-1.88 

7396.99 

U I 

4453 

- 

17969 

0.032 

0.026 

-1.59 

7425.50 

U i 

0 

— 

13463 

0.0073 

0.0060 

—2.22 

7533.91 

U t 

3801 

_ 

17070 

0.083 

0.071 

-1.15 

7590.54 

U l 

5762 

- 

18933 

0.014 

0.012 

-1.91 

7595.07 

U l 

10686 

- 

23849 

0.057 

0.049 

-1.31 

7609.16 

U I 

7326 

- 

20464 

0.044 

0.038 

-1.42 

7619.35 

U I 

7646 

— 

20766 

0.083 

0.073 

-1.14 

7631.71 

U I 

3801 

— 

16900 

0.020 

0.017 

-1.76 

7634.73 

U I 

7326 

- 

20420 

0.035 

0.030 

-1.52 

7639.54 

U I 

4276 

- 

17362 

0.028 

0.024 

-1.61 

7748.19 

U I 

11545 

— 

24448 

0.11 

0.099 

-1.01 

7754.19 

U I 

7326 

— 

20219 

0.033 

0.030 

-1.52 

7759.87 

U I 

7646 

— 

20529 

0.036 

0.033 

-1.48 

7761.86 

U I 

7006 

- 

19885 

0.047 

0.043 

-1.37 

7784.13 

U I 

620 

- 

13463 

0.0046 

0.0042 

-2.38 

7816.32 

U I 

13128 

— 

25918 

0.17 

0.15 

-0.81 

7868.75 

U I 

3801 

— 

16506 

0.021 

0.020 

-1.71 

7881.94 

U I 

6249 

— 

18933 

0.16 

0.15 

-0.82 

7900.43 

U I 

4276 

- 

16930 

0.017 

0.016 

-1.81 

7904.29 

U I 

8119 

- 

20766 

0.035 

0.032 

-1.49 

7908.00 

U I 

7006 

- 

19648 

0.025 

0.024 

-1.63 

7918.80 

U I 

4276 

— 

16900 

0.016 

0.015 

-1.81 

7959.96 

U I 

7326 

— 

19885 

0.027 

0.026 

-1.59 

7970.46 

U I 

8119 

- 

20662 

0.097 

0.092 

-1.04 

7975.09 

U I 

5991 

— 

18527 

0.026 

0.025 

-1.60 

7991.30 

U I 

6249 

- 

18759 

0.020 

0.019 

-1.72 

7998.60 

U I 

13128 

- 

25627 

0.20 

0.19 

-0.72 

469 


Wavelength  Spectrum 
A 


Energy  Levels 
K 


gA 

108/sec 


gf 


Log  gf 


8012.96 

U I 

4453 

- 

16930 

0.0059 

0.0057 

-2.25 

8019.38 

U I 

7006 

— 

19472 

0.021 

0.020 

-1.70 

8034.79 

U I 

10347 

- 

22790 

0.089 

0.086 

-1.07 

8055.60 

U i 

8119 

- 

20529 

0.033 

0.032 

-1.49 

8137.21 

U I 

10347 

— 

22633 

0.060 

0.060 

-1.22 

8153.71 

U I 

13128 

— 

25389 

0.13 

0.13 

-0.88 

8174.30 

U I 

4276 

— 

16506 

0.026 

0.026 

-1.59 

8175.85 

U I 

0 

— 

12228 

0.00099 

0.00099 

-3.00 

8230.83 

U I 

5762 

- 

17908 

0.016 

0.016 

-1.78 

8240.51 

U I 

5762 

17894 

0.0081 

0.0082 

-2.08 

8262.05 

U I 

8119 

— 

20219 

0.088 

0.091 

-1.04 

8346.74 

U I 

5991 

— 

17969 

0.030 

0.031 

-1.51 

8381.86 

U I 

7006 

— 

18933 

0.062 

0.066 

-1.18 

8389.17 

U I 

5991 

- 

17908 

0.029 

0.031 

-1.51 

8441.20 

U I 

7646 

— 

19489 

0.064 

0.069 

-1.16 

8445.35 

U I 

3801 

— 

15638 

0.041 

0.044 

-1.35 

8450.03 

U I 

3801 

- 

15632 

0.021 

0.022 

-1.65 

8496.09 

U I 

8119 

- 

19885 

0.033 

0.036 

-1.45 

8540.20 

U I 

5762 

- 

17468 

0.027 

0.029 

-1.53 

8557.34 

U I 

10686 

— 

22368 

0.067 

0.074 

-1.13 

8567.73 

U I 

4453 

— 

16122 

0.010 

0.01  1 

-1.94 

8570.51 

U I 

8119 

- 

19783 

0.071 

0.078 

-1.11 

8574.61 

U I 

6249 

— 

17908 

0.019 

0.021 

-1.67 

8607.94 

U I 

0 

- 

11614 

0.0080 

0.0089 

-2.05 

8710.77 

U I 

5991 

— 

17468 

0.044 

0.050 

-1.30 

8753.69 

U I 

10347 

— 

21768 

0.15 

0.17 

-0.78 

470 


'Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

1 08/sec 

2556.19 

U 

11 

0 

— 

39109 

2.9 

0.29 

-0.55 

2675.88 

U 

11 

1749 

- 

39109 

1.5 

0.16 

-0.79 

2715.54 

U 

II 

2295 

- 

39109 

1.2 

0.13 

-0.89 

2739.39 

U 

11 

289 

- 

36783 

1.0 

0.11 

-0.94 

2815.98 

U 

II 

289 

— 

35790 

0.55 

0.065 

-1.18 

2824.37 

U 

11 

289 

_ 

35685 

1.2 

0.15 

-0.83 

2838.62 

U 

11 

915 

- 

36133 

0.26 

0.032 

-1.50 

2853.57 

U 

II 

1749 

— 

36783 

0.84 

0.10 

-0.99 

2862.62 

U 

11 

4585 

- 

39508 

0.91 

0.1 1 

-0.95 

2865.68 

U 

II 

0 

— 

34886 

2.5 

0.31 

-0.52 

2875.20 

U 

II 

915 

_ 

35685 

0.70 

0.087 

-1.06 

2886.45 

U 

II 

289 

- 

34924 

0.50 

0.063 

-1.20 

2889.63 

U 

11 

289 

- 

34886 

3.1 

0.39 

-0.41 

2898.71 

U 

II 

2295 

- 

36783 

0.64 

0.081 

-1.09 

2902.81 

U 

II 

0 

— 

34439 

0.22 

0.028 

-1.55 

2904.51 

U 

II 

289 

_ 

34708 

0.60 

0.076 

-1.12 

2914.25 

U 

11 

289 

- 

34593 

0.75 

0.096 

-1.02 

2918.97 

U 

11 

5260 

- 

39508 

1.6 

0.21 

-0.68 

2923.17 

U 

II 

0 

- 

34199 

0.21 

0.027 

-1.57 

2927.38 

U 

II 

289 

— 

34439 

0.72 

0.093 

-1.03 

2936.78 

U 

II 

1749 

— 

35790 

0.33 

0.042 

-1.37 

2941.92 

U 

II 

5527 

- 

39508 

13. 

1.7 

0.22 

2942.12 

U 

II 

289 

- 

34268 

0.48 

0.062 

-1.20 

2942.85 

U 

II 

915 

- 

34886 

0.70 

0.091 

-1.04 

2945.89 

U 

II 

1749 

— 

35685 

0.72 

0.093 

-1.03 

2948.09 

U 

II 

289 

— 

34199 

0.73 

0.096 

-1.02 

2954.39 

u 

II 

2295 

- 

36133 

0.82 

0.1 1 

-0.97 

2966.66 

u 

II 

1749 

- 

35447 

0.75 

0.099 

-1.00 

2968.40 

u 

II 

915 

- 

34593 

0.41 

0.055 

-1.26 

2984.61 

u 

II 

2295 

— 

35790 

1.8 

0.24 

-0.61 

2987.80 

u 

II 

•289 

— 

33749 

0.33 

0.044 

-1.36 

3012.45 

u 

II 

289 

- 

33475 

0.17 

0.024 

-1.62 

3016.96 

u 

II 

1749 

- 

34886 

0.78 

0.11 

-0.97 

3033.19 

u 

II 

1749 

- 

34708 

1.2 

0.17 

-0.76 

3046.46 

u 

II 

289 

— 

33104 

0.32 

0.044 

-1.35 

3055.59 

u 

II 

0 

— 

32717 

0.36 

0.050 

-1.30 

3063.88 

u 

II 

2295 

- 

34924 

0.27 

0.038 

-1.42 

3080.74 

u 

II 

1749 

- 

34199 

0.66 

0.094 

-1.03 

3084.24 

u 

II 

2295 

— 

34708 

0.32 

0.045 

-1.34 

3095.04 

u 

II 

1749 

— 

34049 

0.63 

0.091 

-1.04 

3095.23 

u 

II 

2295 

— 

34593 

0.49 

0.071 

-1.15 

3098.01 

u 

II 

915 

— 

33184 

0.54 

0.077 

-1.11 

3119.35 

u 

II 

5260 

- 

37308 

2.9 

0.43 

-0.37 

3126.70 

u 

II 

2295 

— 

34268 

0.40 

0.058 

-1.23 

3133.42 

u 

II 

2295 

— 

34199 

0.22 

0.033 

-1.48 

3139.56 

u 

II 

4706 

— 

36549 

2.4 

0.35 

-0.45 

3145.56 

u 

II 

5527 

— 

37308 

2.7 

0.40 

-0.40 

3151.08 

u 

II 

1749 

- 

33475 

0.27 

0.041 

-1.39 

3155.41 

u 

II 

1749 

— 

33432 

0.27 

0.041 

-1.39 

3171.37 

u 

II 

5260 

- 

36783 

0.70 

0.11 

-0.98 

471 


Wavelength  Spectrum 
A 

Energy  Levels 
K 

gA 

108/sec 

gf 

Log  gf 

3188.34 

U 

II 

1749 

— 

33104 

0.38 

0.057 

-1.24 

3206.23 

U 

II 

2295 

- 

33475 

0.28 

0.043 

-1.37 

3213.09 

u 

II 

8394 

- 

39508 

0.77 

0.12 

-0.93 

3232.16 

u 

II 

289 

- 

31219 

0.69 

0.11 

-0.96 

3244.79 

u 

II 

2295 

— 

33104 

0.25 

0.040 

-1.40 

3246.39 

u 

II 

289 

— 

31084 

0.22 

0.034 

-1.47 

3269.78 

u 

II 

289 

- 

30863 

0.068 

0.011 

-1.96 

3270.12 

u 

II 

289 

- 

30860 

0.41 

0.066 

-1.18 

3303.60 

u 

II 

289 

- 

30550 

0.25 

0.041 

-1.38 

3305.93 

u 

II 

0 

— 

30240 

0.85 

0.14 

-0.86 

3311.72 

u 

II 

5260 

— 

35447 

1.0 

0.17 

-0.78 

3325.66 

u 

II 

0 

- 

30061 

0.11 

0.018 

-1.74 

3332.42 

u 

II 

5791 

— 

35790 

0.28 

0.046 

-1.33 

3337.79 

u 

II 

289 

- 

30240 

0.31 

0.052 

-1.28 

3338.48 

u 

II 

915 

— 

30860 

0.14 

0.023 

-1.63 

3341.66 

u 

II 

2295 

— 

32211 

0.61 

0.10 

-0.99 

3355.11 

u 

II 

289 

— 

30086 

0.056 

0.0095 

-2.02 

3357.93 

u 

II 

289 

- 

30061 

0.20 

0.035 

-1.46 

3370.13 

u 

II 

5260 

- 

34924 

0.37 

0.063 

-1.20 

3372.01 

u 

II 

289 

— 

29936 

0.16 

0.028 

-1.56 

3382.68 

u 

II 

915 

— 

30469 

0.063 

0.011 

-1.97 

3384.45 

u 

II 

289 

— 

29828 

0.16 

0.027 

-1.57 

3392.99 

u 

II 

4585 

- 

34049 

0.17 

0.030 

-1.52 

3394.78 

u 

II 

5260 

- 

34708 

0.98 

0.17 

-0.77 

3406.28 

u 

II 

915 

— 

30264 

0.18 

0.031 

-1.50 

3424.56 

u 

II 

1749 

— 

30942 

0.58 

0.10 

-0.99 

3431.54 

u 

II 

5791 

- 

34924 

0.45 

0.079 

-1.10 

3433.71 

u 

II 

289 

- 

29404 

0.047 

0.0084 

-2.08 

3433.90 

u 

II 

289 

- 

29402 

0.095 

0.017 

-1.78 

3434.15 

u 

II 

1749 

— 

30860 

0.26 

0.046 

-1.33 

3451.21 

u 

II 

1749 

_ 

30716 

0.14 

0.025 

-1.61 

3472.56 

u 

II 

2295 

- 

31084 

0.15 

O.Ol28 

-1.56 

3489.57 

u 

II 

5791 

— 

34439 

0.60 

0.1 1 

-0.96 

3496.42 

u 

II 

1749 

— 

30342 

0.46 

0.085 

-1.07 

3499.33 

u 

II 

2295 

— 

30863 

0.24 

0.045 

-1.35 

3508.85 

u 

II 

1749 

— 

30240 

0.27 

0.049 

-1.31 

3511.58 

u 

II 

289 

— 

28758 

0.081 

0.015 

-1.83 

3517.05 

u 

II 

6283 

- 

34708 

0.43 

0.080 

-1.09 

3531.11 

u 

II 

1749 

- 

30061 

0.31 

0.059 

-1.23 

3533.57 

u 

II 

915 

— 

29207 

0.40 

0.075 

-1.13 

3543.16 

u 

II 

5260 

— 

33475 

0.51 

0.097 

-1.01 

3546.68 

u 

II 

1749 

— 

29936 

0.19 

0.036 

-1.45 

3547.19 

u 

II 

1749 

— 

29932 

0.30 

0.057 

-1.24 

3548.62 

u 

II 

5260 

- 

33432 

0.31 

0.058 

-1.24 

3550.82 

u 

II 

0 

— 

28154 

0.55 

0.10 

-0.98 

3560.44 

u 

II 

1749 

— 

29828 

0.11 

0.021 

-1.68 

3570.93 

u 

II 

4421 

- 

32417 

0.12 

0.022 

-1.66 

3589.79 

u 

II 

5667 

- 

33516 

0.53 

0.10 

-0.99 

3590.32 

u 

II 

5260 

— 

33104 

0.56 

0.11 

-0.96 

3590.50 

u 

II 

915 

- 

28758 

0.18 

0.035 

-1.46 

472 


Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3605.48 

U 

11 

1749 

_ 

29477 

0.085 

0.017 

-1.78 

3612.67 

U 

II 

915 

— 

28587 

0.1 1 

0.021 

-1.68 

3619.13 

u 

11 

289 

- 

27912 

0.033 

0.0064 

-2.19 

3623.06 

u 

11 

915 

- 

28508 

0.21 

0.041 

-1.39 

3635.40 

u 

II 

0 

— 

27499 

0.059 

0.012 

-1.93 

3640.95 

u 

II 

1749 

— 

29207 

0.22 

0.044 

-1.36 

3670.07 

u 

11 

915 

— 

28154 

1.9 

0.38 

-0.42 

3676.56 

u 

II 

6283 

- 

33475 

0.80 

0.16 

-0.79 

3682.46 

u 

II 

6283 

- 

33432 

0.42 

0.086 

-1.07 

3700.58 

u 

II 

915 

— 

27930 

0.45 

0.092 

-1.03 

3701.52 

u 

II 

5527 

— 

32535 

3.3 

0.68 

-0.17 

3714.76 

u 

II 

2295 

- 

29207 

0.27 

0.057 

-1.24 

3724.99 

u 

11 

1749 

- 

28587 

0.35 

0.074 

-1.13 

3738.05 

u 

11 

5791 

- 

32535 

1.8 

0.38 

-0.42 

3746.41 

u 

II 

5527 

— 

32211 

1.9 

0.40 

-0.40 

3775.99 

u 

II 

915 

— 

27390 

0.18 

0.038 

-1.42 

3780.72 

u 

II 

915 

- 

27357 

0.27 

0.059 

-1.23 

3782.84 

u 

11 

289 

- 

26717 

1.1 

0.25 

-0.61 

3783.84 

u 

II 

5791 

- 

32211 

1.2 

0.26 

-0.58 

3793.10 

u 

II 

4585 

— 

30942 

1.1 

0.24 

-0.61 

3799.20 

u 

II 

8394 

— 

34708 

1.4 

0.30 

-0.52 

3813.79 

u 

II 

2295 

- 

28508 

0.38 

0.083 

-1.08 

3814.07 

u 

II 

915 

- 

27126 

0.26 

0.056 

-1.25 

3818.48 

u 

II 

1749 

- 

27930 

0.10 

0.023 

-1.64 

3826.51 

u 

11 

289 

— 

26415 

0.42 

0.092 

-1.04 

3848.62 

u 

II 

4585 

— 

30562 

0.88 

0.20 

-0.71 

3849.85 

u 

II 

0 

— 

25968 

0.10 

0.022 

-1.65 

3859.58 

u 

II 

289 

- 

26191 

2.6 

0.58 

-0.24 

3865.92 

u 

II 

2295 

- 

28154 

1.8 

0.39 

-0.41 

3868.42 

u 

II 

4421 

— 

30264 

0.20 

0.046 

-1.34 

3881.46 

u 

II 

4585 

— 

30342 

1.7 

0.39 

-0.40 

3882.36 

u 

II 

1749 

- 

27499 

0.38 

0.085 

-1.07 

3890.36 

u 

II 

289 

— 

25986 

1.1 

0.25 

-0.61 

3892.68 

u 

II 

5260 

- 

30942 

1.3 

0.29 

-0.54 

3895.27 

u 

II 

4421 

— 

30086 

0.33 

0.074 

-1.13 

3896.78 

u 

II 

8394 

— 

34049 

2.4 

0.55 

-0.26 

3899.10 

u 

II 

4421 

- 

30061 

0.30 

0.069 

-1.16 

3899.78 

u 

II 

2295 

- 

27930 

0.54 

0.12 

-0.91 

3902.49 

u 

II 

2295 

- 

27912 

0.35 

0.081 

-1.09 

3904.56 

u 

II 

5260 

— 

30863 

0.49 

0.11 

-0.95 

3918.06 

u 

II 

4421 

— 

29936 

0.13 

0.029 

-1.54 

3924.27 

u 

II 

4585 

— 

30061 

0.30 

0.070 

-1.15 

3932.03 

u 

II 

289 

— 

25714 

0.096 

0.022 

-1.65 

3933.03 

u 

II 

0 

- 

25419 

0.053 

0.012 

-1.91 

3942.55 

u 

II 

0 

— 

25357 

0.081 

0.019 

-1.72 

3944.13 

u 

II 

4585 

— 

29932 

0.38 

0.088 

-1.05 

3953.58 

u 

II 

4421 

- 

29707 

0.44 

0.10 

-0.99 

3962.79 

u 

II 

4706 

- 

29934 

0.30 

0.070 

-1.16 

3966.40 

u 

II 

2295 

- 

27499 

0.19 

0.045 

-1.34 

3985.80 

u 

II 

5260 

- 

30342 

2.0 

0.48 

-0.32 

473 


Wavelength  Spectrum  Energy  Levels 
A K 


3988.89 

U 

II 

2295 

- 

27357 

3990.42 

U 

II 

915 

- 

25968 

4004.06 

u 

II 

1749 

- 

26717 

4009.17 

u 

II 

6283 

- 

31219 

4018.99 

u 

II 

289 

— 

25164 

4026.02 

u 

II 

2295 

_ 

27126 

4033.43 

u 

II 

4421 

- 

29207 

4050.04 

u 

II 

0 

— 

24684 

4051.91 

u 

II 

5260 

— 

29932 

4053.03 

u 

II 

1749 

— 

26415 

4054.31 

u 

II 

6283 

_ 

30942 

4062.55 

u 

II 

0 

— 

24608 

4067.76 

u 

II 

6283 

- 

30860 

4084.93 

u 

II 

5791 

— 

30264 

4088.25 

u 

II 

0 

— 

24453 

4090.14 

u 

II 

1749 

26191 

4098.03 

u 

II 

289 

- 

24684 

4106.93 

u 

II 

0 

— 

24342 

4113.11 

u 

II 

0 

- 

24306 

4116.10 

u 

II 

0 

— 

24288 

4124.73 

u 

II 

1749 

— 

25986 

4135.76 

u 

II 

4585 

- 

28758 

4136.81 

u 

II 

4421 

- 

28587 

4139.14 

u 

II 

0 

— 

24153 

4141.23 

u 

II 

8394 

— 

32535 

4144.70 

u 

II 

2295 

— 

26415 

4145.39 

u 

II 

6445 

— 

30562 

4155.41 

u 

II 

6283 

- 

30342 

4163.68 

u 

II 

0 

- 

24010 

4165.68 

u 

II 

289 

— 

24288 

4171.59 

u 

II 

1749 

— 

25714 

4172.97 

u 

II 

6283 

— 

30240 

4174.19 

u 

II 

5527 

- 

29477 

4179.00 

u 

II 

4585 

- 

28508 

4188.07 

u 

II 

289 

— 

24160 

4189.28 

u 

II 

289 

— 

24153 

4197.52 

u 

II 

8394 

— 

32211 

4200.10 

u 

II 

6283 

- 

30086 

4204.37 

u 

II 

0 

- 

23778 

4212.26 

u 

II 

4421 

— 

28154 

4214.42 

u 

II 

289 

— 

24010 

4227.33 

u 

II 

6283 

- 

29932 

4232.04 

u 

II 

289 

- 

23912 

4240.59 

u 

II 

6283 

— 

29858 

4241.67 

u 

II 

4585 

— 

28154 

4244.37 

u 

II 

0 

— 

23554 

4267.30 

u 

II 

915 

- 

24342 

4269.61 

u 

11 

1749 

— 

25164 

4273.98 

u 

11 

915 

— 

24306 

4282.03 

u 

II 

289 

- 

23636 

gA 

108/sec 

gf 

Log  gf 

0.14 

0.034 

-1.46 

0.24 

0.057 

-1.25 

0.22 

0.054 

-1.27 

0.28 

0.067 

-1.18 

0.12 

0.030 

-1.53 

0.058 

0.014 

-1.85 

0.21 

0.051 

-1.29 

0.59 

0.15 

-0.84 

0.87 

0.21 

-0.67 

0.10 

0.026 

-1.59 

0.63 

0.16 

-0.81 

0.31 

0.078 

-1.11 

1.1 

0.27 

-0.57 

0.34 

0.084 

-1.08 

0.093 

0.023 

-1.63 

1.2 

0.31 

-0.52 

0.17 

0.043 

-1.37 

0.068 

0.017 

-1.76 

0.036 

0.0091 

-2.04 

0.27 

0.068 

-1.17 

0.22 

0.055 

-1.26 

0.11 

0.028 

-1.55 

0.15 

0.039 

-1.41 

0.061 

0.016 

-1.81 

1.6 

0.40 

-0.39 

0.090 

0.023 

-1.63 

0.11 

0.027 

-1.56 

0.50 

0.13 

-0.89 

0.11 

0.028 

-1.55 

0.091 

0.024 

-1.63 

0.68 

0.18 

-0.75 

0.24 

0.063 

-1.20 

0.31 

0.082 

-1.09 

0.15 

0.039 

-1.41 

0.061 

0.016 

-1.79 

0.096 

0.025 

-1.60 

0.55 

0.15 

-0.83 

0.094 

0.025 

-1.61 

0.051 

0.014 

-1.87 

0.14 

0.036 

-1.44 

0.025 

0.0068 

-2.17 

0.1 1 

0.030 

-1.52 

0.021 

0.0056 

-2.26 

0.089 

0.024 

-1.62 

1.0 

0.28 

-0.56 

0.14 

0.039 

-1.41 

0.047 

0.013 

-1.89 

0.071 

0.019 

-1.71 

0.028 

0.0077 

-2.1 1 

0.058 

0.016 

-1.80 

474 


Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

4282.45 

U 

11 

4585 

— 

27930 

0.16 

0.043 

-1.37 

4287.87 

U 

11 

0 

— 

23315 

0.053 

0.015 

-1.83 

4297.1  1 

u 

II 

289 

- 

23554 

0.042 

0.012 

-1.94 

4301.47 

u 

II 

0 

- 

23241 

0.031 

0.0087 

-2.06 

4310.39 

u 

II 

6283 

— 

29477 

0.081 

0.023 

-1.65 

4341.69 

u 

11 

289 

— 

23315 

0.18 

0.05 1 

-1.30 

4347.19 

u 

II 

915 

— 

23912 

0.047 

0.013 

-1.88 

4362.26 

u 

II 

0 

- 

22917 

0.045 

0.013 

-1.89 

4362.93 

u 

11 

4585 

- 

27499 

0.059 

0.017 

-1.78 

4372.57 

u 

11 

915 

— 

23778 

0.049 

0.014 

-1.85 

4373.41 

u 

11 

1749 

— 

24608 

0.042 

0.012 

-1.92 

4415.24 

u 

II 

0 

- 

22642 

0.030 

0.0088 

-2.05 

4426.68 

u 

II 

4706 

- 

27290 

0.056 

0.016 

-1.78 

4427.65 

u 

II 

289 

- 

22868 

0.026 

0.0076 

-2.12 

4433.89 

u 

II 

8394 

— 

30942 

0.16 

0.046 

-1.33 

4462.97 

u 

11 

915 

— 

23315 

0.041 

0.012 

-1.92 

4465.13 

u 

II 

2295 

- 

24684 

0.027 

0.0081 

-2.09 

4472.34 

u 

II 

289 

- 

22642 

0.13 

0.040 

-1.39 

4477.71 

u 

11 

915 

- 

23241 

0.018 

0.0054 

-2.26 

4490.84 

u 

II 

1749 

— 

24010 

0.036 

0.01 1 

-1.96 

4510.32 

u 

11 

0 

— 

22165 

0.013 

0.0041 

-2.39 

4515.28 

u 

II 

289 

- 

22430 

0.052 

0.016 

-1.80 

4538.19 

u 

II 

1749 

- 

23778 

0.060 

0.018 

-1.73 

4543.63 

u 

II 

915 

- 

22917 

0.15 

0.048 

-1.32 

4545.58 

u 

11 

2295 

— 

24288 

0.054 

0.017 

-1.77 

4553.86 

u 

11 

915 

— 

22868 

0.0099 

0.0031 

-2.51 

4555.10 

u 

11 

8394 

- 

30342 

0.16 

0.051 

-1.29 

4567.69 

u 

II 

1749 

- 

23636 

0.029 

0.0090 

-2.04 

4569.91 

u 

II 

289 

- 

22165 

0.027 

0.0085 

-2.07 

4570.99 

u 

II 

6283 

— 

28154 

0.044 

0.014 

-1.86 

4573.69 

u 

II 

2295 

— 

24153 

0.057 

0.018 

-1.74 

4584.85 

u 

II 

1749 

- 

23554 

0.016 

0.005 1 

-2.29 

4601.13 

u 

II 

915 

- 

22642 

0.013 

0.0040 

-2.40 

4603.66 

u 

II 

2295 

- 

24010 

0.046 

0.015 

-1.83 

4605.15 

u 

II 

5791 

— 

27499 

0.050 

0.016 

-1.80 

4622.43 

u 

II 

5260 

— 

26887 

0.031 

0.010 

-2.00 

4627.08 

u 

II 

4585 

- 

26191 

0.16 

0.052 

-1.28 

4641.66 

u 

II 

8394 

- 

29931 

0.12 

0.040 

-1.40 

4646.60 

u 

II 

915 

- 

22430 

0.054 

0.017 

-1.76 

4666.86 

u 

II 

289 

— 

21711 

0.027 

0.0088 

-2.06 

4671.41 

u 

II 

4585 

— 

25986 

0.066 

0.021 

-1.67 

4689.07 

u 

II 

0 

- 

21320 

0.031 

0.010 

-1.99 

4702.05 

u 

II 

4706 

- 

25968 

0.033 

0.011 

-1.96 

4702.52 

u 

II 

2295 

- 

23554 

0.033 

0.011 

-1.96 

4722.73 

u 

II 

1749 

— 

22917 

0.045 

0.015 

-1.82 

4731.60 

u 

II 

4585 

— 

25714 

0.077 

0.026 

-1.59 

4755.73 

u 

II 

0 

— 

21021 

0.016 

0.0056 

-2.25 

4769.26 

u 

II 

0 

— 

20962 

0.012 

0.0042 

-2.38 

4772.70 

u 

II 

2295 

— 

23241 

0.031 

0.011 

-1.98 

4779.63 

u 

II 

6445 

- 

27361 

0.049 

0.017 

-1.77 

475 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

4819.54 

U 

II 

4421 

- 25164 

0.027 

0.0093 

-2.03 

4847.66 

U 

II 

2295 

- 22917 

0.021 

0.0076 

-2.12 

4858.08 

u 

II 

4585 

- 25164 

0.047 

0.017 

-1.78 

4859.68 

u 

II 

0 

- 20572 

0.011 

0.0039 

-2.41 

4861.02 

u 

II 

5402 

- 25968 

0.068 

0.024 

-1.62 

4886.33 

u 

II 

5527 

- 25986 

0.021 

0.0077 

-2.11 

4899.29 

u 

II 

915 

- 21320 

0.018 

0.0066 

-2.18 

4913.16 

u 

II 

2295 

- 22642 

0.020 

0.0073 

-2.14 

4924.64 

u 

II 

5667 

- 25968 

0.030 

0.01 1 

-1.96 

4933.66 

u 

II 

4421 

- 24684 

0.015 

0.0055 

-2.26 

4950.17 

u 

II 

5791 

- 25986 

0.022 

0.0080 

-2.10 

4972.10 

u 

II 

915 

- 21021 

0.0075 

0.0028 

-2.55 

4986.90 

u 

II 

915 

- 20962 

0.0074 

0.0028 

-2.56 

5008.22 

u 

II 

1749 

- 21711 

0.026 

0.0099 

-2.00 

5047.42 

u 

II 

2295 

- 22101 

0.0059 

0.0023 

-2.65 

5085.86 

u 

II 

915 

- 20572 

0.0058 

0.0023 

-2.65 

5145.10 

u 

II 

6283 

- 25714 

0.017 

0.0066 

-2.18 

5160.33 

u 

II 

5791 

- 25164 

0.050 

0.020 

-1.70 

5184.59 

u 

II 

5402 

- 24684 

0.032 

0.013 

-1.90 

5225.12 

u 

II 

4421 

- 23554 

0.0092 

0.0038 

-2.42 

5247.35 

u 

II 

5402 

- 24453 

0.0096 

0.0039 

-2.40 

5247.75 

u 

II 

4585 

- 23636 

0.019 

0.0078 

-2.1 1 

5257.04 

u 

II 

5667 

- 24684 

0.026 

0.01 1 

-1.97 

5278.18 

u 

II 

5402 

- 24342 

0.012 

0.0049 

-2.31 

5288.40 

u 

II 

5402 

- 24306 

0.0092 

0.0039 

-2.41 

5311.88 

u 

II 

4421 

- 23241 

0.015 

0.0064 

-2.20 

5312.73 

u 

II 

5791 

- 24608 

0.0088 

0.0037 

-2.43 

5321.60 

u 

11 

5667 

- 24453 

0.0085 

0.0036 

-2.44 

5363.82 

u 

II 

5667 

- 24306 

0.0094 

0.0040 

-2.39 

5400.95 

u 

II 

5402 

- 23912 

0.016 

0.0069 

-2.16 

5406.00 

u 

II 

8394 

- 26887 

0.024 

0.01  1 

-1.97 

5444.48 

u 

II 

5791 

- 24153 

0.017 

0.0076 

—2. 12 

5481.22 

u 

II 

6445 

- 24684 

0.040 

0.018 

— L74 

5487.02 

u 

II 

5791 

- 24010 

0.017 

0.0075 

-2. 1 3 

5492.97 

u 

II 

0 

- 18200 

0.015 

0.0068 

-2.17 

5504.15 

u 

II 

6445 

- 24608 

0.023 

0.010 

-1.98 

5551.44 

u 

II 

6445 

- 24453 

0.016 

0.0073 

-2.14 

5552.62 

u 

II 

6283 

- 24288 

0.0097 

0.0045 

-2.35 

5557.90 

u 

II 

5791 

- 23778 

0.010 

0.0048 

-2.3 1 

5580.82 

u 

II 

5402 

- 23315 

0.0083 

0.0039 

-2.41 

5581.61 

u 

II 

289 

- 18200 

0.0044 

0.0020 

-2.69 

5597.38 

u 

II 

6445 

- 24306 

0.015 

0.0072 

-2.14 

5602.91 

u 

II 

6445 

- 24288 

0.012 

0.0057 

—2.24 

5628.02 

u 

II 

5791 

- 23554 

0.0060 

0.0028 

-2.55 

5654.41 

u 

II 

4421 

- 22101 

0.0066 

0.0032 

-2.50 

5691.39 

u 

II 

6445 

- 24010 

0.020 

0.0097 

-2.01 

5723.63 

u 

II 

6445 

- 23912 

0.020 

0.0096 

2.02 

5788.59 

u 

II 

6283 

- 23554 

0.010 

0.005  1 

-2.29 

5837.71 

u 

II 

4585 

- 2171  1 

0.015 

0.0078 

-2.1  1 

5843.29 

u 

II 

6445 

- 23554 

0.010 

0.0053 

-2.28 
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Wavelength  Spectrum 
A 

Energy  Levels 
K 

1 08/sec 

gf 

Log  gf 

5870.95 

U 

II 

5402 

- 22430 

0.01 1 

0.0059 

—2.23 

5932.44 

U 

II 

5791 

- 22642 

0.0057 

0.0030 

-2.52 

2 05 

u 

II 

6445 

- 23241 

0.0087 

0.0046 

-2.34 

6017.39 

u 

II 

4706 

- 21320 

0.0071 

0.0038 

-2.42 

6059.73 

u 

11 

5667 

- 22165 

0.0058 

0.0032 

-2.50 

6087.34 

u 

II 

6445 

- 22868 

0.01 1 

0.0062 

-2.21 

6254.22 

u 

II 

6445 

- 22430 

0.0056 

0.0033 

' -2.48 

6279.64 

u 

II 

5791 

- 21711 

0.0033 

0.0020 

-2.71 

6280.20 

u 

II 

5402 

- 21320 

0.0074 

0.0044 

-2.36 

6400.36 

u 

II 

5402 

- 21021 

0.0019 

0.0012 

—2.92 

6424.89 

u 

II 

5402 

- 20962 

0.0027 

0.0017 

-2.77 

6536.58 

u 

II 

5667 

- 20962 

0.0017 

0.001 1 

-2.97 

6590.05 

u 

11 

5402 

- 20572 

0.0023 

0.0015 

-2.83 

6720.84 

u 

11 

6445 

- 21320 

0.0025 

0.0017 

-2.77 

8504.70 

u 

II 

6445 

- 18200 

0.0027 

0.0029 

-2.54 

All 


Wavelength  Spectrum  Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2092.44 

V I 

553 

- 48329 

17. 

1.1 

0.04 

2384.28 

V I 

0 

- 41928 

1.7 

0.14 

-0.85 

2386.96 

V I 

10892 

- 52774 

33. 

2.8 

0.45 

2388.92 

V I 

11101 

- 52948 

33. 

2.9 

0.46 

2390.87 

V I 

137 

- 41950 

3.3 

0.29 

-0.54 

2391.26 

V I 

2220 

- 44026 

6.0 

0.51 

-0.29 

2392.90 

V I 

2425 

- 44203 

7.6 

0.65 

-0.19 

2397.78 

V I 

553 

- 42246 

3.6 

0.31 

-0.50 

2398.27 

V I 

553 

- 42237 

3.6 

0.31 

-0.50 

2399.96 

V I 

0 

- 41655 

3.1 

0.27 

-0.57 

2406.75 

" V I 

323 

- 41861 

6.6 

0.57 

-0.24 

2407.90 

V I 

137 

- 41655 

5.6 

0.48 

-0.31 

2412.69 

V I 

323 

- 41758 

5.1 

0.45 

-0.35 

2413.03 

V I 

0 

- 41429 

3.5 

0.31 

-0.52 

2415.33 

V I 

0 

- 41389 

6.3 

0.55 

-0.26 

2416.75 

V I 

553 

- 41918 

7.4 

0.65 

-0.19 

2417.35 

V I 

137 

- 41492 

4.7 

0.42 

-0.38 

2420.12 

V I 

553 

- 41861 

5.9 

0.52 

-0.28 

2421.06 

V I 

137 

- 41429 

5.3 

0.46 

-0.34 

2421.98 

V I 

323 

- 41599 

5.5 

0.49 

-0.31 

2423.38 

V I 

137 

- 41389 

2.3 

0.20 

-0.69 

2428.28 

V I 

323 

- 41492 

6.6 

0.58 

-0.24 

2432.02 

V I 

323 

- 41429 

4.7 

0.42 

-0.38 

2435.52 

V I 

553 

- 41599 

7.4 

0.66 

-0.18 

2439.10 

V I 

553 

- 41539 

3.6 

0.32 

-0.49 

2441.89 

V I 

553 

- 41492 

2.4 

0.21 

-0.67 

2501.61 

V I 

0 

- 39962 

7.2 

0.67 

-0.17 

2503.30 

V I 

0 

- 39935 

4.0 

0.37 

-0.43 

2506.90 

V I 

0 

- 39878 

7.8 

0.74 

-0.13 

2507.78 

V I 

137 

- 40001 

13. 

1.2 

0.09 

2511.65 

V I 

323 

- 40126 

10. 

0.95 

-0.02 

2511.95 

V I 

137 

- 39935 

9.5 

0.90 

-0.04 

2515.15 

V I 

137 

- 39884 

3.5 

0.34 

-0.47 

2517.14 

V I 

323 

- 40039 

9.8 

0.94 

-0.03 

2519.62 

V I 

323 

- 40000 

13. 

1.2 

0.09 

2526.22 

V I 

553 

- 40126 

23. 

2.2 

0.35 

2530.18 

V I 

553 

- 40064 

13. 

1.3 

0.1 1 

2545.98 

V I 

0 

- 39267 

2.7 

0.26 

-0.59 

2552.65 

V I 

137 

- 39300 

5.4 

0.53 

-0.28 

2554.86 

V I 

137 

- 39267 

2.3 

0.23 

-0.64 

2558.90 

V I 

323 

- 39391 

1.7 

0.17 

-0.77 

2562.13 

V I 

323 

- 39342 

9.6 

0.95 

-0.02 

2564.23 

V I 

15265 

- 54251 

105. 

10. 

1.01 

2564.82 

V I 

323 

- 39300 

5.1 

0.50 

-0.30 

2574.02 

V I 

553 

- 39391 

10. 

1.0 

0.02 

2577.29 

V I 

553 

- 39342 

2.1 

0.21 

-0.69 

2620.29 

V I 

8716 

- 46868 

36. 

3.7 

0.57 

2640.69 

V I 

9825 

- 47683 

18. 

1.9 

0.28 

2643.16 

V I 

137 

- 37960 

1.4 

0.15 

-0.82 

2645.26 

V I 

323 

- 38116 

5.0 

0.53 

-0.28 

478 


Wavelength  Spectrum  Energy  Levels 

gA 

gf 

A 

k 

108/sec 

2647.71 

V l 

0 - 37757 

2.7 

0.29 

2651.90 

V l 

137  - 37835 

4.4 

0.47 

2652.92 

V l 

15265  - 52948 

56. 

5.9 

2653.83 

V 1 

15104  - 52774 

54. 

5.8 

2656.22 

V l 

323  - 37960 

4.8 

0.51 

2661.42 

V l 

553  - 38116 

6.1 

0.64 

2665.96 

V I 

0 - 37499 

0.85 

0.091 

2671.67 

V l 

137  - 37556 

0.86 

0.093 

2685.14 

V l 

9637  - 46868 

18. 

2.0 

2686.36 

V I 

9637  - 46851 

18. 

2.0 

2696.99 

V I 

10893  - 47960 

64. 

6.9 

2697.74 

V I 

11101  - 48158 

66. 

7.3 

2698.73 

V I 

9825  - 46868 

18. 

2.0 

2699.1 1 

V I 

9825  - 46863 

12. 

1.3 

2722.56 

V I 

10893  - 47612 

74. 

8.2 

2731.35 

V I 

11101  - 47702 

91. 

10. 

2773.68 

V I 

11101  - 47143 

20. 

2.3 

2783.78 

V l 

13811  - 49723 

41. 

4.8 

2785.54 

V 1 

14515  - 50404 

23. 

2.7 

2785.69 

V I 

13802  - 49689 

41. 

4.8 

2838.06 

V l 

0 - 35225 

0.48 

0.057 

2844.93 

V l 

14549  - 49689 

24. 

2.9 

2848.77 

V l 

0 - 35092 

1.0 

0.13 

2849.18 

V I 

137  - 35225 

1.1 

0.13 

2852.87 

V l 

13802  - 48845 

91. 

1 1. 

28^.  22 

V 1 

0 - 35013 

2.9 

0.36 

2857.94 

V I 

9637  - 44617 

14. 

1.7 

2859.97 

V I 

137  - 35092 

2.8 

0.34 

2864.36 

V I 

323  - 35225 

3.8 

0.47 

2866.42 

V I 

9825  - 44701 

17. 

2.1 

2866.59 

V I 

15104  - 49978 

140. 

17. 

2868.10 

V I 

15265  - 50121 

182. 

23. 

2870.55 

V I 

553  - 35379 

3.5 

0.43 

2894.58 

V l 

0 - 34537 

0.80 

0.10 

2899.20 

V I 

137  - 34620 

1.2 

0.16 

2899.60 

V I 

0 - 34477 

1.5 

0.19 

2903.70 

V I 

0 - 34429 

0.78 

0.098 

2904.13 

V I 

323  - 34747 

1.2 

0.15 

2906.13 

V I 

137  - 34537 

2.0 

0.25 

2914.30 

V I 

16573  - 50876 

53. 

6.7 

2914.93 

V I 

323  - 34620 

5.2 

0.66 

2915.33 

V I 

137  - 34429 

0.78 

0.100 

2916.02 

V I 

10893  - 45176 

12. 

1.5 

2917.93 

V I 

11101  - 45361 

17. 

2923.62 

V I 

553  - 34747 

10. 

1.3 

2926.26 

V I 

323  - 34487 

0.80 

0.10 

2935.87 

V I 

323  - 34375 

1.5 

0.19 

2937.69 

V I 

137  - 34168 

1.1 

0.14 

2942.33 

V I 

553  - 34530 

3.0 

0.39 

2943.20 

V I 

0 - 33967 

2.6 

0.34 

Log  gf 


-0.54 

-0.33 

0.77 

0.76 

-0.29 

-0.19 

-1.04 

-1.03 

0.30 

0.30 

0.84 

0.86 

0.30 

0.13 

0.92 

1.01 

0.37 

0.68 

0.43 

0.68 

-1.24 

0.46 

-0.90 

-0.88 

1.05 

-0.45 

0.22 

-0.47 

-0.33 

0.33 

1.24 

1.35 

-0.36 

-1.00 

-0.81 

-0.73 

-1.01 

-0.83 

-0.59 

0.83 

-0.18 

-1.00 

0.19 

0.34 

0.12 

-0.99 

-0.73 

-0.85 

-0.40 

-0.47 


479 


Wavelength  Spectrum  Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2946.53 

V I 

137 

- 34066 

1.3 

0.17 

-0.76 

2949.63 

V I 

137 

- 34030 

2.6 

0.35 

-0.46 

2954.33 

V I 

137 

- 33976 

1.4 

0.18 

-0.74 

2955.80 

V I 

553 

- 34375 

1.2 

0.15 

-0.81 

2957.33 

V I 

323 

- 34128 

1.0 

0.13 

-0.88 

2962.77 

V I 

323 

- 34066 

4.9 

0.65 

-0.19 

2974.22 

V I 

9637 

- 43249 

7.2 

0.95 

-0.02 

2977.54 

V I 

553 

- 34128 

2.9 

0.39 

-0.41 

2999.24 

V I 

9637 

- 42969 

6.7 

0.90 

-0.04 

3016.16 

V I 

9825 

- 42969 

11. 

1.5 

0.19 

3031.01 

V I 

10893 

- 43875 

13. 

1.8 

0.26 

3043.12 

V I 

137 

- 32989 

2.0 

0.28 

-0.55 

3043.56 

V I 

0 

- 32847 

2.0 

0.27 

-0.57 

3044.94 

V I 

323 

- 33155 

2.1 

0.30 

-0.53 

3050.40 

V I 

11101 

- 43874 

8.8 

1.2 

0.09 

3050.89 

V I 

0 

- 32768 

1.4 

0.20 

-0.71 

3052.19 

V I 

137 

- 32891 

0.60 

0.083 

-1.08 

3053.65 

V I 

0 

- 32738 

3.8 

0.53 

-0.27 

3056.33 

V I 

137 

- 32847 

10. 

1.5 

0.17 

3060.46 

V I 

323 

- 32989 

13. 

1.8 

0.26 

3066.38 

V I 

553 

- 33155 

23. 

3.2 

0.51 

3069.64 

V I 

323 

- 32891 

1.2 

0.17 

-0.77 

3073.82 

V I 

323 

- 32847 

1.4 

0.21 

-0.69 

3075.27 

V I 

15104 

- 47612 

54. 

7.7 

0.89 

3082.1  1 

V I 

553 

- 32989 

1.4 

0.20 

-0.7 1 

3087.06 

V I 

9545 

- 41928 

5.1 

0.74 

-0.13 

3088.11 

V I 

9637 

- 42010 

11. 

1.5 

0.18 

3089.13 

V I 

9637 

- 41999 

5.3 

0.75 

-€.12 

3094.69 

V I 

9545 

- 41848 

5.9 

0.84 

-0.07 

3183.41 

V i 

137 

- 31541 

20. 

3.0 

0.48 

3183.98 

V I 

323 

- 31722 

35. 

5.3 

0.72 

3185.40 

V I 

553 

- 31937 

26. 

4.0 

0.60 

3193.92 

V I 

15063 

- 46363 

22. 

3.4 

0.53 

3198.01 

V I 

137 

- 31398 

3.2 

0.49 

-0.31 

3199.82 

V I 

15001 

- 46244 

22. 

3.3 

0.52 

3202.38 

V I 

323 

- 31541 

4.7 

0.73 

-0.14 

3205.58 

V I 

10893 

- 42079 

56. 

8.6 

0.93 

3207.41 

V I 

553 

- 31722 

3.0 

0.46 

-0.33 

3212.43 

V I 

1 1 101 

- 42221 

53. 

8.3 

0.92 

3218.87 

V I 

10893 

- 41950 

4.5 

0.70 

-0.16 

3233.19 

V I 

1 1 101 

- 42021 

6.5 

1.0 

0.01 

3249.57 

V I 

553 

- 31318 

0.32 

0.050 

-1.30 

3255.65 

V I 

8716 

- 39423 

2.2 

0.35 

-0.45 

3263.24 

V I 

0 

- 30636 

0.67 

0.1 1 

-0.97 

3271.64 

V I 

137 

- 30694 

0.46 

0.074 

-1.13 

3273.03 

V i 

10893 

- 41437 

7.9 

1.3 

0.10 

3283.31 

V i 

323 

- 30771 

0.47 

0.076 

-1. 12 

3284.36 

V I 

1 1 101 

- 41539 

5.7 

0.93 

-0.03 

3298.14 

V I 

553 

- 30864 

0.77 

0.13 

-0.90 

3309.18 

V I 

9637 

- 39847 

3.6 

0.59 

-0.23 

480 


Wavelength  Spectrum  Energy  Levels  gA  gf 


A 


3329.86 

V l 

9825 

3356.35 

V i 

9637 

3365.55 

V l 

9545 

3376.06 

V i 

9637 

3377.39 

V t 

9637 

3377.62 

V l 

9825 

3400.40 

V l 

8716 

3402.57 

V 1 

8579 

3417.06 

V 1 

8579 

3418.52 

V I 

8716 

3489.47 

V I 

17242 

3500.82 

V I 

19145 

3505.69 

V l 

13802 

3529.74 

V I 

9637 

3533.68 

V l 

9825 

3543.50 

V l 

9545 

1SS3.27 

V 1 

9825 

3556.25 

V I 

17242 

3566.18 

V 1 

8579 

3568.94 

V I 

17055 

3571.04 

V I 

17242 

3571.65 

V l 

17117 

3573.52 

V l 

17182 

3577.87 

V I 

17117 

3582.81 

V 1 

17242 

3606.69 

V 1 

10893 

3639.02 

V I 

14549 

3643.86 

V 1 

14515 

3644.71 

V 1 

1 1 101 

3648.97 

V I 

16450 

3656.71 

V l 

16573 

3663.59 

V I 

16361 

3665.14 

V I 

16729 

3667.74 

V I 

16450 

3671.20 

V I 

10893 

3672.40 

V I 

16917 

3673.40 

V i 

16573 

3675.70 

V I 

2220 

3676.68 

V I 

17136 

3680. 1 1 

V I 

16729 

3683.13 

V I 

2153 

3686.26 

V I 

11101 

3687.47 

V I 

16917 

3688.07 

V I 

2311 

3690.28 

V I 

2112 

3692.22 

V I 

2220 

3695.34 

V I 

17136 

3695.86 

V I 

2153 

3703.58 

V I 

2425 

3704.70 

V I 

2311 

K 

108/sec 

39847 

7.2 

1.2 

■ 39423 

5.5 

0.93 

39249 

6.1 

1.0 

39249 

3.1 

0.53 

39237 

3.1 

0.53 

39423 

6.5 

1.1 

381  16 

7.1 

1.2 

37960 

">  ~> 

0.38 

37835 

2A 

0.37 

37960 

1.9 

0.33 

45892 

18. 

3.2 

47702 

24. 

4.5 

42318 

7.6 

1.4 

37960 

9.6 

1.8 

38116 

25. 

4.7 

37757 

4.6 

0.86 

37960 

4.8 

0.92 

45354 

18. 

3.4 

36612 

3.3 

0.63 

45067 

17. 

3.2 

45237 

18. 

3.4 

45107 

29. 

5.6 

45158 

30. 

5.7 

45059 

17. 

3.2 

45145 

17. 

3.3 

3861 1 

5.9 

1.2 

42021 

16. 

3.1 

41950 

7.1 

1.4 

38530 

5.8 

1.2 

43847 

21. 

4.2 

43912 

21. 

4.3 

43649 

43. 

8.7 

44005 

15. 

2.9 

43707 

44. 

8.8 

38124 

6.3 

1.3 

44140 

19. 

3.9 

43788 

52. 

10. 

29418 

0.90 

0.18 

44327 

36. 

7.3 

43894 

57. 

12. 

29296 

1.7 

0.35 

38221 

7.2 

1.5 

44028 

93. 

19. 

29418 

4.2 

0.86 

29203 

3.1 

0.64 

29296 

4.6 

0.95 

44190 

93. 

19. 

29203 

3.1 

0.64 

29418 

12. 

2.5 

29296 

5.5 

1.1 

Log  gf 


0.08 

-0.03 

0.02 

-0.28 

-0.28 

0.04 

0.09 

-0.43 

-0.44 

-0.49 

0.51 
0.65 
0. 1 5 
0.25 
0.67 

-0.07 

-0.04 

0.54 

-0.20 

0.51 

0.53 

0.75 

0.75 

0.51 

0.52 

0.06 

0.49 

0.15 

0.06 

0.62 

0.63 

0.94 

0.47 

0.95 

0.10 

0.59 

1.02 

-0.74 

0.87 

1.06 

-0.45 

0.17 

1.28 

-0.07 

-0.20 

-0.02 

1.28 

-0.19 

0.39 

0.06 
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Wavelength  Spectrum  Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3705.04 

V i 

2220 

- 29203 

1.7 

0.35 

-0.45 

3706.04 

V I 

15104 

- 42079 

11. 

2.2 

0.34 

3708.72 

V I 

15265 

- 42221 

16. 

3.2 

0.51 

3713.96 

V I 

553 

- 27471 

0.070 

0.014 

-1.84 

3722.00 

v i 

15001 

- 41861 

5.1 

1.1 

0.02 

3722.20 

V I 

18198 

- 45057 

12. 

2.6 

0.41 

3729.04 

V I 

14949 

- 41758 

5.9 

1.2 

0.09 

3734.43 

V I 

15078 

- 41848 

16. 

3.4 

0.53 

3737.99 

V I 

14910 

- 41655 

4.8 

1.0 

0.00 

3738.76 

V I 

15270 

- 42010 

9.6 

2.0 

0.30 

3740.24 

V I 

15270 

- 41999 

4.2 

0.89 

-0.05 

3741.50 

V I 

18438 

- 45158 

26. 

5.4 

0.73 

3747.98 

V I 

15572 

- 42246 

4.6 

0.96 

-0.02 

3751.78 

V I 

8579 

- 35225 

0.63 

0.13 

-0.88 

3753.27 

V I 

13802 

- 40437 

2.7 

0.58 

-0.24 

3755.70 

V I 

18302 

- 44921 

9.7 

2.1 

0.31 

3759.32 

V I 

20830 

- 47423 

20. 

4.1 

0.62 

3761.44 

V I 

15270 

- 41848 

5.1 

1.1 

0.03 

3763.14 

V I 

15572 

- 42138 

10.0 

2.1 

0.33 

3769.07 

V I 

13802 

- 40326 

2.7 

0.57 

-0.25 

3774.11 

V I 

13811 

- 40300 

2.6 

0.57 

-0.25 

3775.19 

V I 

15270 

- 41752 

4.0 

0.85 

-0.07 

3775.72 

V I 

18680 

- 45158 

10. 

2.2 

0.35 

3776.16 

V I 

15771 

- 42246 

4.6 

0.98 

-0.01 

3778.68 

V I 

2311 

- 28768 

0.72 

0.15 

-0.81 

3779.65 

V I 

10893 

- 37343 

1.4 

0.31 

-0.51 

3781.39 

V I 

15572 

- 42010 

4.3 

0.92 

-0.04 

3787.14 

V I 

15104 

- 41501 

6.5 

1.4 

0.15 

3790.32 

V I 

2220 

- 28596 

1.3 

0.29 

-0.54 

3793.61 

V I 

0 

- 26353 

0.13 

0.028 

-1.55 

3794.96 

V I 

2425 

- 28768 

3.1 

0.67 

-0.18 

3799.91 

V I 

2153 

- 28462 

1.4 

0.31 

-0.51 

3803.47 

V I 

2311 

- 28596 

1.5 

0.32 

-0.49 

3803.78 

V-  I 

10893 

- 37175 

2.5 

0.54 

-0.27 

3806.80 

V I 

1 1 101 

- 37362 

5.8 

1.3 

0.10 

3807.50 

V I 

2112 

- 28369 

0.74 

0.16 

-0.79 

3808.52 

V I 

0 

- 26249 

0.70 

0.15 

-0.82 

3809.60 

V I 

2220 

- 28462 

0.57 

0.12 

-0.91 

3813.49 

V I 

137 

- 26353 

1.4 

0.31 

-0.50 

3815.51 

V I 

2112 

- 28314 

0.23 

0.050 

-1.30 

3817.84 

V I 

553 

- 26738 

0.22 

0.048 

-1.32 

3818.24 

V I 

0 

- 26183 

1.7 

0.38 

-0.42 

3819.96 

V I 

2425 

- 28596 

0.59 

0.13 

-0.89 

3821.49 

V I 

2153 

- 28314 

0.55 

0.12 

-0.92 

3822.01 

V I 

323 

- 26480 

0.82 

0.18 

-0.75 

3822.89 

V I 

2311 

- 28462 

1.1 

0.25 

-0.60 

3823.21 

V I 

2220 

- 28369 

0.74 

0.16 

-0.79 

3823.99 

V I 

8476 

- 34620 

0.95 

0.21 

-0.68 

3826.77 

V I 

8413 

- 34537 

0.66 

0.15 

-0.84 

3828.56 

V I 

137 

- 26249 

2.3 

0.50 

-0.30 

482 


Wavelength 

Spectrum  Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3832.84 

V i 

13802 

— 

39884 

1.8 

0.40 

-0.40 

3834.22 

V l 

13811 

- 

39884 

18. 

4.0 

0.60 

3835.56 

V l 

8413 

- 

34477 

1.0 

0.23 

-0.64 

3836.05 

V i 

8476 

- 

34537 

1.1 

0.23 

-0.63 

3839.00 

V I 

8579 

— 

34620 

0.51 

-0.29 

3839.38 

V 1 

14549 

— 

40587 

8.8 

1.9 

0.29 

3840.14 

V l 

10893 

- 

36926 

2.1 

0.46 

-0.34 

3840.44 

V 1 

8716 

- 

34747 

8.4 

1.9 

0.27 

3840.75 

V l 

323 

- 

26353 

3.7 

0.82 

-0.09 

3841.89 

V I 

323 

— 

26345 

0.16 

0.035 

-1.46 

3844.44 

V I 

0 

— 

26004 

0.48 

0.1  1 

-0.97 

3847.33 

V I 

137 

— 

26122 

0.42 

0.093 

-1.03 

3851.17 

V I 

8579 

- 

34537 

1.1 

0.24 

-0.63 

3852.10 

V I 

8476 

- 

34429 

0.52 

0.11 

-0.94 

3855.37 

V 1 

0 

— 

25931 

1.5 

0.34 

-0.47 

3855.84 

V l 

553 

— 

26480 

4.4 

0.98 

-0.01 

3858.68 

V I 

8579 

- 

34487 

0.92 

0.21 

-0.69 

3859.34 

V I 

8716 

- 

34620 

1.1 

0.24 

-0.61 

3862.22 

V l 

137 

- 

26022 

0.19 

0.043 

-1.36 

3863.87 

V I 

10893 

— 

36766 

3.5 

0.78 

-0.11 

3864.86 

V i 

137 

— 

26004 

1.7 

0.38 

-0.42 

3867.60 

V I 

323 

- 

26172 

0.30 

0.068 

-1.17 

3870.58 

V I 

15771 

- 

41599 

3.9 

0.88 

-0.06 

3871.08 

V I 

1 1 101 

- 

36926 

4.7 

1.1 

0.03 

3873.64 

V 1 

10893 

— 

36701 

1.7 

0.39 

-0.41 

3875.08 

V I 

323 

— 

26122 

2.0 

0.45 

-0.35 

3875.90 

V I 

137 

- 

25931 

0.52 

0.12 

-0.93 

3876.09 

V I 

553 

- 

26345 

0.80 

0.18 

-0.75 

3883.89 

V t 

15689 

- 

41429 

2.8 

0.64 

-0.20 

3886.59 

V I 

1 1 101 

— 

36823 

1.8 

0.41 

-0.39 

3890.18 

V I 

323 

— 

26022 

0.67 

0.15 

-0.82 

3892.86 

V I 

323 

- 

26004 

0.44 

0.099 

-1.00 

3894.04 

V I 

18174 

- 

43847 

13. 

3.0 

0.47 

3896.16 

V I 

8716 

— 

34375 

0.90 

0.20 

-0.69 

3897.08 

V l 

18259 

— 

43912 

13. 

3.0 

0.48 

3898.02 

V I 

18680 

_ 

44327 

47. 

11. 

1.03 

3900.18 

V I 

18372 

- 

44005 

21. 

4.9 

0.69 

3901.15 

V I 

18513 

- 

44140 

22. 

5.1 

0.71 

3902.25 

V I 

553 

- 

26172 

~2.4 

0.55 

-0.26 

3904.47 

V 1 

14515 

— 

401  19 

2.6 

0.60 

-0.23 

3906.75 

V I 

8579 

— 

34168 

0.97 

0.22 

-0.65 

3909.89 

V I 

553 

- 

26122 

0.69 

0.16 

-0.80 

3910.79 

V I 

8413 

— 

33976 

0.92 

0.21 

-0.67 

3912.21 

V I 

8413 

- 

33967 

2.0 

0.45 

-0.35 

3912.89 

V I 

8579 

— 

34128 

0.48 

0.11 

-0.96 

3920.49 

V I 

8476 

— 

33976 

0.92 

0.21 

-0.67 

3921.90 

V I 

8476 

— 

33967 

0.92 

0.21 

-0.67 

3922.43 

V I 

8579 

- 

34066 

2.1 

0.49 

-0.31 

3924.66 

V I 

15063 

— 

40536 

14. 

3.2 

0.51 

3925.24 

V I 

19026 

- 

44495 

27. 

6.2 

0.79 

483 


Wavelength  Spectrum  Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3927.93 

V i 

15001  - 40452 

12. 

2.7 

0.43 

3930.02 

V I 

11101  - 36539 

4.8 

1.1 

0.04 

3931.34 

V I 

14949  - 40379 

8.5 

2.0 

0.29 

3934.01 

V I 

8716  - 34128 

2.4 

0.56 

-0.25 

3935.14 

V I 

14910  - 40315 

8.3 

1.9 

0.29 

3936.28 

V I 

8579  - 33976 

0.93 

0.22 

-0.67 

3937.53 

V I 

15063  - 40452 

2.9 

0.67 

-0.17 

3938.20 

V I 

19078  - 44463 

8.9 

2.1 

0.32 

3939.33 

V I 

15001  - 40379 

2.8 

0.66 

-0.18 

3941.25 

V I 

14949  - 40315 

2.1 

0.49 

-0.31 

3942.01 

V I 

11101  - 36461 

1.6 

0.38 

-0.42 

3943.66 

V I 

8716  - 34066 

1.4 

0.33 

-0.48 

3979.14 

V I 

20768  - 45892 

14. 

3.2 

0.51 

3979.42 

V I 

19023  - 44146 

8.3 

2.0 

0.29 

3984.34 

V I 

14910  - 40001 

2.6 

0.61 

-0.21 

3984.60 

V i 

14949  - 40039 

4.5 

1.1 

0.03 

3988.83 

V I 

15001  - 40064 

4.6 

1.1 

0.04 

3990.57 

V I 

14949  - 40001 

27. 

6.5 

0.81 

3992.80 

V I 

15001  - 40038 

13. 

3.1 

0.49 

3998.73 

V I 

15063  - 40064 

22. 

5.4 

0.73 

4023.17 

V I 

15270  - 40119 

2.7 

0.65 

-0.19 

4031.83 

V I 

19078  - 43874 

17. 

4.3 

0.63 

4042.64 

V I 

15270  - 40000 

5.9 

1.4 

0.16 

4048.62 

V I 

137  - 24830 

0.036 

0.0089 

-2.05 

4050.96 

V I 

17182  - 41861 

31. 

7.6 

0.88 

4051.35 

V I 

17242  - 41918 

31. 

7.7 

0.89 

4053.26 

V I 

15270  - 39935 

2.6 

0.63 

-0.20 

4057.07 

V I 

17117  - 41758 

24. 

5.8 

0.77 

4057.82 

V i 

15689  - 40326 

7.2 

1.8 

0.25 

4063.93 

V I 

17055  - 41655 

19. 

4.7 

0.67 

4071.54 

V I 

15572  - 40126 

12. 

3.0 

0.48 

4082.93 

V I 

9545  - 34030 

0.61 

0.15 

-0.82 

4090.58 

V I 

8716  - 33155 

8.6 

2.2 

0.33 

4091.94 

V I 

9545  - 33976 

0.48 

0.12 

-0.92 

4092.41 

V I 

9637  - 34066 

1.7 

0.44 

-0.36 

4092.69 

V I 

231 1 - 26738 

2.2 

0.55 

-0.26 

4093.50 

V I 

9545  - 33967 

1.1 

0.27 

-0.57 

4094.28 

V r 

17242  - 41660 

5.3 

1.3 

0.12 

4095.49 

V I 

8579  - 32989 

6.4 

1.6 

0.21 

4099.80 

V I 

2220  - 26605 

3.3 

0.84 

-0.08 

4102.16 

V I 

8476  - 32847 

4.0 

1.0 

0.01 

4104.40 

V i 

17242  - 41599 

19. 

4.7 

0.67 

4104.78 

V r 

15771  - 40126 

14. 

3.5 

0.54 

4105.17 

V i 

2153  - 26506 

3.2 

0.82 

-<).()') 

4107.49 

V I 

9637  - 33976 

0.61 

0.15 

-0.81 

4108.22 

V i 

17055  - 41389 

8.8 

2.2 

0.35 

4109.79 

V i 

21 12  - 26438 

2.6 

0.66 

-0.18 

411 1.78 

V I 

2425  - 26738 

1 1. 

2.8 

0.45 

41 12.33 

V i 

17182  - 41492 

9.1 

2.3 

0.36 

41  13.52 

V i 

9825  - 34128 

2.3 

0.58 

-0.24 
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Wavelength 

Spectrum  Energy  Levels 

A 

K 

41 14.53 

V i 

15665 

- 39962 

41 15.18 

V I 

2311 

- 26605 

41 16.47 

V I 

2220 

- 26506 

41 18.18 

V I 

15724 

- 40000 

41  18.64 

V l 

8716 

- 32989 

41  19.46 

V I 

8579 

- 32847 

4120.54 

V I 

8476 

- 32738 

4123.19 

V l 

15689 

- 39935 

4123.57 

V l 

2153 

- 26397 

4124.07 

V I 

9825 

- 34066 

4128.07 

V 1 

2220 

- 26438 

4128.86 

V I 

15665 

- 39878 

4132.02 

V l 

2311 

26506 

4134.49 

V i 

2425 

- 26605 

4136.1 1 

V I 

15078 

- 39249 

4139.26 

V I 

15270 

- 39423 

4159.69 

V l 

2311 

- 26345 

4171.30 

V I 

15270 

- 39237 

4174.01 

V l 

13802 

- 37753 

4179.42 

V I 

2425 

- 26345 

4182.59 

V I 

2220 

- 26122 

4189.84 

V 1 

2311 

- 26172 

4191.56 

V 1 

2153 

- 26004 

4197.60 

V l 

15265 

- 39081 

4198.61 

V l 

2311 

- 26122 

4200.19 

V l 

2220 

- 26022 

4209.86 

V I 

2425 

- 26172 

4218.71 

V I 

2425 

- 26122 

4224.14 

V I 

15724 

- 39391 

4226.62 

V l 

15689 

- 39342 

4227.74 

V l 

13811 

- 37458 

4229.69 

V I 

15665 

- 39300 

4232.46 

V I 

15771 

- 39391 

4232.95 

V I 

15724 

- 39342 

4234.00 

V I 

15689 

- 39300 

4234.52 

V I 

0 

- 23609 

4235.76 

V I 

15665 

- 39267 

4240.36 

V I 

15724 

- 39300 

4257.37 

V I 

15001 

- 38483 

4259.31 

V I 

137 

- 23609 

4262.16 

V I 

14949 

- 38405 

4268.64 

V I 

15063 

- 38483 

4269.76 

V I 

14910 

- 38324 

4270.32 

V I 

14549 

- 37960 

4271.55 

V I 

15001 

- 38405 

4276.96 

V I 

14949 

- 38324 

4282.91 

V I 

15063 

- 38405 

4284.06 

V l 

14910 

- 38246 

4286.42 

V I 

15001 

- 38324 

4291.30 

V I 

14949 

- 38246 

gA  gf  Log  gf 


1 08/sec 

3.3 

0.83 

-0.08 

5.2 

1.3 

0.12 

2.1 

0.52 

-0.28 

9.3 

2.4 

0.37 

1.3 

0.33 

-0.49 

1.6 

0.40 

-0.39 

1.2 

0.31 

-0.52 

9.1 

2.3 

0.37 

2.3 

0.58 

-0.23 

1.1 

0.29 

-0.54 

3.5 

0.89 

-0.05 

5.8 

1.5 

0.17 

3.6 

0.91 

-0.04 

2.7 

0.70 

-0. 1 5 

.2.7 

0.69 

-0.16 

2.8 

0.73 

-0.14 

0.17 

0.044 

-1.35 

2.7 

0.71 

-0.15 

2.9 

0.75 

-0.13 

0.26 

0.067 

-1.17 

0.16 

0.042 

-1.37 

0.19 

0.050 

-1.30 

0.18 

0.048 

-1.32 

2.6 

0.69 

-0.16 

0.067 

0.018 

-1.75 

0.053 

0.014 

-1.86 

0.25 

0.066 

-1.18 

0.068 

0.018 

-1.74 

2.9 

0.77 

-0.1  1 

5.1 

1.4 

0.14 

1.3 

0.36 

-0.45 

2.2 

0.60 

-0.22 

16. 

4.3 

0.64 

7.9 

2.1 

0.33 

7.8 

2.1 

0.32 

0.027 

0.0072 

-2.14 

5.0 

1.3 

0.13 

2.2 

0.61 

-0.22 

3.6 

0.97 

-0.01 

0.061 

0.017 

-1.78 

3.9 

1.1 

0.03 

20. 

5.4 

0.73 

1.7 

0.47 

-0.33 

1.5 

0.42 

-0.37 

16. 

4.3 

0.64 

15. 

4.2 

0.63 

1.5 

0.42 

-0.37 

14. 

3.9 

0.60 

1.7 

0.47 

-0.32 

1.3 

0.35 

-0.46 

485 


Wavelength  Spectrum  Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

4291.82 

V i 

17242  - 40536 

21. 

5.8 

0.76 

4296.11 

V i 

17182  - 40452 

13. 

3.7 

0.57 

4297.68 

V i 

17117  - 40379 

10. 

2.8 

0.44 

4298.03 

V i 

17055  - 40315 

9.8 

2.7 

0.44 

4306.21 

V i 

137  - 23353 

0.082 

0.023 

-1.64 

4307.18 

V i 

0 - 23211 

0.067 

0.019 

-1.73 

4309.80 

V i 

323  - 23520 

0.086 

0.024 

-1.62 

4313.89 

V i 

14949  - 38124 

1.2 

0.34 

-0.46 

4330.02 

V i 

0 - 23088 

0.21 

0.060 

-1.22 

4332.82 

V i 

137  - 23211 

0.25 

0.069 

-1.16 

4334.09 

V i 

9825  - 32891 

0.28 

0.079 

-1.10 

4341.01 

V i 

323  - 23353 

0.38 

0.1 1 

-0.97 

4342.83 

V I 

15104  - 38124 

1.6 

0.47 

-0.33 

4352.87 

V I 

553  - 23520 

0.54 

0.15 

-0.82 

4354.98 

V I 

15265  - 38221 

4.3 

1.2 

0.08 

4355.94 

V I 

137  - 23088 

0.071 

0.020 

-1.69 

4363.52 

V l 

2220  - 25131 

0.042 

0.012 

-1.92 

4364.22 

V I 

17055  - 39962 

2.8 

0.80 

-0.10 

4368.04 

V I 

323  - 23211 

0.074 

0.021 

-1.67 

4368.60 

V I 

17117  - 40001 

2.8 

0.81 

-0.09 

4373.23 

V I 

21603  - 44463 

27. 

7.8 

0.89 

4373.83 

V i 

17182  - 40039 

4.3 

1.2 

0.09 

4375.30 

V I 

21646  - 44495 

20. 

5.8 

0.76 

4379.24 

V I 

2425  - 25254 

10. 

3.0 

0.48 

4380.55 

V i 

17242  - 40064 

5.8 

1.7 

0.22 

4384.72 

V i 

2311  - 25112 

5.8 

1.7 

0.23 

4389.97 

V I 

2220  - 24993 

3.9 

1.1 

0.05 

4392.07 

V I 

2153  - 24915 

0.070 

0.020 

-1.69 

4393.09 

V I 

15078  - 37835 

1.3 

0.39 

-0.41 

4393.84 

V I 

8476  - 31229 

0.21 

0.060 

-1.22 

4395.23 

V I 

2153  - 24899 

2.8 

0.81 

-0.09 

4400.58 

V I 

2112  - 24830 

1.1 

0.31 

-0.50 

4403.67 

V I 

15063  - 37765 

2.3 

0.66 

-0.18 

4406.15 

V i 

8579  - 31268 

0.42 

0.12 

-0.91 

4406.64 

V I 

2425  - 25112 

1.9 

0.56 

-0.25 

4407.64 

V I 

2311  - 24993 

2.3 

0.66 

-0.18 

4408.20 

V I 

2220  - 24899 

2.8 

0.82 

-0.09 

4408.51 

V I 

2153  - 24830 

3.5 

1.0 

0.01 

4412.14 

V I 

2112  - 24771 

0.1 1 

0.03  1 

-1.51 

4415.06 

V I 

15001  - 37644 

1.3 

0.37 

-0.43 

4416.47 

V I 

2153  - 24789 

0.49 

0.14 

-0.85 

4419.94 

V I 

2220  - 24839 

0.089 

0.026 

-1.58 

4421.57 

V I 

2220  - 24830 

0.49 

0.14 

-0.84 

4423.21 

V I 

8716  - 31318 

0.43 

0.13 

-0.90 

4423.91 

V I 

20813  - 4341 1 

4.7 

1.4 

0.14 

4424.56 

V I 

11101  - 33695 

0.42 

0.12 

-0.91 

4425.71 

V I 

14910  - 37499 

2.5 

0.72 

-0.14 

4426.00 

V I 

2311  - 24899 

0.36 

0.1  1 

-0.97 

4427.31 

V I 

21603  - 44184 

21. 

6.1 

0.79 

4428.52 

V I 

2153  - 24728 

0.23 

0.068 

-1.17 

486 


Wavelength 

Spectrum  Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

4429.80 

V l 

2425 

— 

24993 

0.19 

0.055 

-1.26 

4430.50 

V I 

15270 

- 

37835 

0.97 

0.29 

-0.54 

4434.60 

V I 

15572 

- 

38116 

2.9 

0.87 

-0.06 

4436.14 

V i 

2112 

- 

24648 

0.32 

0.094 

-1.02 

4437.84 

V i 

2311 

— 

24839 

0.50 

0.15 

-0.83 

4441.68 

V 1 

2220 

— 

24728 

0.63 

0.19 

-0.73 

4443.34 

V I 

21646 

- 

44146 

16. 

4.8 

0.68 

4444.21 

V I 

2153 

- 

24648 

0.47 

0.14 

-0.85 

4449.57 

V I 

10893 

- 

33360 

0.55 

0.16 

-0.79 

4450.90 

V I 

19078 

— 

41539 

5.5 

1.6 

0.22 

4452.01 

V l 

1 5063 

— 

37518 

17. 

5.1 

0.71 

4452.70 

V l 

14910 

- 

37362 

0.68 

0.20 

-0.69 

4457.48 

V I 

2220 

- 

24648 

0.30 

0.090 

-1.04 

4457.76 

V l 

15104 

- 

37530 

3.2 

0.96 

-0.02 

4459.76 

V i 

2311 

— 

24728 

0.77 

0.23 

-0.64 

4460.29 

V I 

2425 

— 

24839 

1.6 

0.48 

-0.32 

4460.99 

V l 

19026 

- 

41437 

6.5 

1.9 

0.29 

4462.36 

V l 

15001 

- 

37404 

17. 

5.0 

0.70 

4464.27 

V i 

19145 

- 

41539 

3.3 

1.00 

-0.00 

4464.75 

V i 

15724 

— 

38116 

1.3 

0.38 

-0.42 

4465.50 

V l 

15572 

_ 

37960 

1.2 

0.36 

-0.44 

4468.01 

V l 

14910 

- 

37285 

3.0 

0.90 

-0.04 

4468.76 

V l 

15104 

- 

37475 

1.1 

0.32 

-0.50 

4469.71 

V I 

14949 

- 

37316 

10. 

3.0 

0.48 

4474.04 

V I 

15771 

— 

381  16 

3.8 

1.1 

0.06 

4474.71 

V I 

15265 

— 

37606 

5.9 

1.8 

0.25 

4475.89 

V I 

14949 

- 

37285 

0.67 

0.20 

-0.70 

4480.04 

V I 

15001 

- 

37316 

2.0 

0.61 

-0.21 

4488.89 

V I 

14910 

- 

37181 

9.8 

3.0 

0.47 

4490.80 

V l 

14949 

— 

37211 

2.0 

0.60 

-0.22 

4496.06 

V l 

15724 

— 

37960 

3.3 

0.99 

-0.00 

4496.85 

V I 

14949 

- 

37181 

1.6 

0.50 

-0.30 

4497.40 

V I 

21646 

- 

43875 

6.5 

2.0 

0.29 

4501.95 

V I 

1 1 101 

- 

33307 

0.99 

0.30 

-0.52 

4514.19 

V I 

15689 

— 

37835 

2.4 

0.72 

-0.14 

4524.22 

V I 

15265 

— 

37362 

3.8 

1.2 

0.07 

4525.16 

V I 

15665 

- 

37757 

1.2 

0.36 

-0.45 

4529.30 

V I 

15270 

— 

37343 

1.0 

0.32 

-0.50 

4529.59 

V I 

15104 

- 

37175 

2.0 

0.61 

-0.22 

4537.66 

V I 

14549 

— 

36580 

0.84 

0.26 

-0.59 

4540.01 

V I 

15265 

— 

37285 

1.0 

0.32 

-0.50 

4545.39 

V I 

15771 

— 

37765 

1 1. 

3.4 

0.53 

4551.84 

V I 

14515 

— 

36478 

0.54 

0.17 

-0.77 

4553.05 

V I 

19023 

— 

40981 

6.8 

2.1 

0.32 

4560.71 

V I 

15724 

— 

37644 

8.3 

2.6 

0.41 

4570.42 

V I 

15771 

— 

37644 

1.9 

0.59 

-0.23 

4571.78 

V I 

15689 

— 

37556 

5.9 

1.9 

0.27 

4577.17 

V I 

0 

— 

21841 

0.18 

0.055 

-1.26 

4578.73 

V I 

15665 

— 

37499 

4.0 

1.3 

0.10 

4579.19 

V I 

15724 

- 

37556 

0.93 

0.29 

-0.54 

487 


Wavelength  Spectrum  Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

4580.40 

V I 

137 

- 21964 

0.23 

0.072 

-1.14 

4583.78 

V i 

15689 

- 37499 

1.5 

0.46 

-0.34 

4586.36 

V I 

323 

- 22121 

0.31 

0.098 

-1.01 

4591.22 

V I 

19145 

- 40920 

12. 

3.9 

0.60 

4594.11 

V I 

553 

- 22314 

0.50 

0.16 

-0.80 

4606.15 

V I 

137 

- 21841 

0.035 

0.011 

-1.95 

4609.65 

V I 

11101 

- 32788 

0.24 

0.077 

-1.11 

461  1.74 

V I 

15665 

- 37343 

0.70 

0.22 

-0.65 

4619.77 

V I 

323 

- 21964 

0.083 

0.026 

-1.58 

4624.41 

V I 

8476 

- 30095 

0.23 

0.073 

-1.14 

4626.48 

V I 

8413 

- 30022 

0.18 

0.057 

.—1.24 

4635.18 

V I 

553 

- 22121 

0.039 

0.012 

-1.91 

4640.07 

V I 

8476 

- 30022 

0.22 

0.072 

-1.14 

4640.74 

V I 

8579 

- 30121 

0.23 

0.074 

-1.13 

4646.40 

V I 

8579 

- 30095 

0.46 

0.15 

-0.83 

4648.89 

V I 

19189 

- 40694 

2.3 

0.74 

-0.13 

4666.14 

V I 

15270 

- 36695 

0.74 

0.24 

-0.62 

4670.49 

V I 

8716 

- 30121 

0.56 

0.18 

-0.74 

4684.45 

V I 

15270 

- 36612 

0.52 

0.17 

-0.76 

4686.92 

V I 

15078 

- 36408 

0.69 

0.23 

-0.65 

4706.16 

V I 

15572 

- 36815 

1.2 

0.41 

-0.39 

4706.57 

V I 

17242 

-•38483 

3.0 

0.99 

-0.01 

4710.56 

V I 

17182 

- 38405 

2.9 

0.97 

-0.01 

4714.12 

V I 

171  17 

- 38324 

2.4 

0.79 

-0.10 

4715.89 

V I- 

19026 

- 40225 

2.0 

0.68 

-0.17 

4717.69 

V i 

17055 

- 38246 

1.9 

0.62 

-0.21 

4721.51 

V I 

15724 

- 36898 

0.95 

0.32 

-0.50 

4722.86 

V I 

15771 

- 36938 

0.96 

0.32 

-0.49 

4729.53 

V I 

15270 

- 36408 

0.83 

0.28 

-0.56 

4730.38 

V i 

15689 

- 36823 

0.62 

0.21 

-0.68 

4742.63 

V l 

18805 

- 39884 

1.5 

0.50 

-0.30 

4746.63 

V I 

16361 

- 37423 

0.67 

0.23 

-0.65 

4748.52 

V i 

16450 

- 37503 

1.1 

0.38 

-0.42 

4750.98 

V i 

16573 

- 37615 

1.4 

0.46 

-0.33 

4751.56 

V I 

15572 

- 36612 

0.74 

0.25 

-0.60 

4753.93 

V I 

16729 

- 37758 

1.2  . 

0.41 

-0.38 

4757.48 

V I 

16361 

- 37375 

1.8 

0.62 

-0.21 

4766.63 

V I 

16450 

- 37423 

1.5 

0.51 

-0.30 

4776.36 

V l 

16573 

- 37503 

3.8 

1.3 

0.1  1 

4786.51 

V i 

16729 

- 37615 

3.2 

1.1 

0.03 

4796.92 

V i 

16917 

- 37758 

4.1 

1.4 

0. 1 5 

4799.77 

V I 

0 

- 20828 

0.0049 

0.0017 

-2.78 

4807.53 

V I 

17136 

- 37931 

4.3 

1.5 

0.18 

4827.45 

V I 

323 

- 21033 

0.037 

0.013 

-1.89 

4831.64 

V I 

137 

- 20828 

0.038 

0.013 

-1.87 

4832.43 

V i 

0 

- 20688 

0.030 

0.01  1 

-1.98 

4833.02 

V I 

13802 

- 34487 

0.23 

0.081 

-1.09 

4848.81 

V I 

21603 

- 42221 

2.0 

0.72 

-0.14 

4851.48 

V I 

0 

- 20606 

0.079 

0.028 

-1.55 

4862.61 

V i 

20830 

- 41389 

2.9 

1.0 

0.01 

488 


Wavelength 

Spectrum  Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

4864.74 

V I 

137 

— 

20688 

0.12 

0.043 

-1.37 

487 1.26 

V l 

17242 

- 

37765 

0.67 

0.24 

-0.62 

4875.48 

V I 

323 

- 

20828 

0.16 

0.058 

-1.24 

4880.56 

V I 

9637 

- 

30121 

0.19 

0.069 

-1.16 

4881.56 

V 1 

553 

— 

21033 

0.21 

0.073 

-1.13 

4894.21 

V I 

17055 

— 

37481 

0.62 

0.22 

-0.65 

4900.62 

V I 

17117 

- 

37517 

1.6 

0.57 

-0.25 

4904.29 

V I 

9637 

— 

30022 

0.33 

0.12 

-0.92 

4925.65 

V I 

9825 

- 

30121 

0.29 

0.1  1 

-0.97 

4932.03 

V l 

9825 

— 

30095 

0.12 

0.044 

-1.35 

4966.12 

V I 

23935 

— 

44066 

4.0 

1.5 

0.17 

5002.33 

V 1 

19023 

- 

39009 

3.0 

1.1 

0.06 

5014.62 

V t 

19145 

- 

39081 

3.7 

1.4 

0.15 

5051.63 

V I 

21646 

- 

41437 

2.4 

0.94 

-0.03 

5128.53 

V 1 

18438 

— 

3793 1 

3.7 

1.5 

0.16 

5138.42 

V I 

18302 

— 

37758 

3.5 

1.4 

0.14 

5139.53 

V I 

19078 

- 

38530 

0.99 

0.39 

-0.41 

5148.72 

V I 

18198 

- 

37615 

2.1 

0.84 

-0.07 

5159.35 

V I 

18126 

- 

37503 

1.2 

0.49 

-0.31 

5169.94 

V I 

18086 

— 

37423 

0.64 

0.26 

-0.59 

5192.01 

V t 

18120 

— 

37375 

0.56 

0.23 

-0.65 

5192.99 

V l 

18680 

- 

3793  1 

3.7 

1.5 

0.18 

5193.62 

V I 

18174 

- 

37423 

0.65 

0.26 

-0.58 

5194.83 

V l 

18259 

— 

37503 

3.3 

1.3 

0.13 

5195.36 

V 1 

18372 

— 

37615 

1.7 

0.69 

-0.16 

5206.61 

V I 

18174 

— 

37375 

0.56 

0.23 

-0.64 

5216.59 

V I 

18259 

- 

37423 

1.2 

0.50 

-0.30 

5225.77 

V I 

18372 

- 

37503 

1.0 

0.43 

-0.37 

5233.75 

V I 

18513 

- 

37615 

1.1 

0.44 

-0.35 

5234.07 

V I 

19023 

— 

38124 

4.0 

1.6 

0.21 

5240.20 

V I 

18680 

— 

37758 

0.63 

0.26 

-0.59 

5240.87 

V I 

19145 

- 

38221 

4.1 

1.7 

0.23 

5260.98 

V I 

18438 

- 

37441 

0.49 

0.21 

-0.69 

5353.41 

V I 

19078 

- 

37753 

1.4 

0.59 

-0.23 

5383.43 

V I 

20828 

— 

39399 

1.8 

0.80 

-0.10 

5385.14 

V I 

21033 

— 

39597 

2.3 

1.0 

0.00 

5388.30 

V I 

20688 

— 

39241 

0.70 

0.31 

-0.52 

5397.87 

V I 

20606 

- 

39127 

0.54 

0.24 

-0.62 

5401.93 

V I 

19023 

— 

37530 

3.0 

1.3 

0.12 

5415.26 

V I 

19145 

— 

37606 

4.4 

2.0 

0.29 

5418.09 

V I 

19023 

— 

37475 

0.86 

0.38 

-0.42 

5424.08 

V I 

19026 

- 

37458 

1.5 

0.66 

-0.18 

5434.18 

V I 

19078 

— 

37475 

1.3 

0.57 

-0.24 

5437.66 

V I 

19145 

- 

37530 

0.35 

0.15 

-0.81 

5458.12 

V I 

19026 

— 

37343 

0.50 

0.22 

-0.65 

5487.22 

V I 

14549 

— 

32768 

0.21 

0.093 

-1.03 

5487.92 

V I 

19145 

— 

37362 

2.5 

1.1 

0.06 

5489.94 

V I 

14515 

— 

32725 

0.20 

0.093 

-1.03 

5504.87 

V I 

13802 

- 

31962 

0.18 

0.084 

-1.08 

5507.75 

V I 

19023 

- 

37175 

2.0 

0.91 

-0.04 

489 


Wavelength  Spectrum 
A 


Energy  Levels 
K 


gA 

108/sec 


gf 


Log  gf 


5511.18 

V 

I 

19145 

- 

37285 

0.41 

0.19 

-0.73 

5545.93 

V 

I 

8579 

— 

26605 

0.033 

0.015 

-1.82 

5547.07 

V 

I 

8716 

- 

26738 

0.11 

0.049 

-1.31 

5558.75 

V 

I 

13802 

— 

31786 

0.22 

0.10 

-0.99 

5561.66 

V 

I 

13811 

— 

31786 

0.18 

0.082 

-1.09 

5584.50 

V 

I 

8579 

— 

26480 

0.20 

0.093 

-1.03 

5586.00 

V 

I 

15001 

- 

32898 

0.19 

0.091 

-1.04 

5592.42 

V 

I 

8476 

- 

26353 

0.13 

0.063 

-1.20 

5601.38 

V 

I 

19078 

— 

36926 

0.76 

0.36 

-0.45 

5604.94 

V 

I 

8413 

— 

26249 

0.093 

0.044 

-1.36 

5624.20 

V 

I 

18805 

— 

36580 

0.31 

0.15 

-0.83 

5624.60 

V 

I 

8579 

— 

26353 

0.27 

0.13 

-0.89 

5624.89 

V 

I 

8476 

- 

26249 

0.094 

0.044 

-1.35 

5626.01 

V 

I 

8413 

- 

26183 

0.074 

0.035 

-1.46 

5627.64 

V 

I 

8716 

— 

26480 

0.56 

0.27 

-0.57 

5632.46 

V 

I 

553 

— 

18302 

0.0018 

0.00085 

-3.07 

5633.90 

V 

I 

19078 

— 

36823 

0.26 

0.12 

-0.91 

5635.51 

V 

I 

19026 

- 

36766 

0.33 

0.16 

-0.81 

5646.11 

V 

I 

8476 

- 

26183 

0.11 

0.053 

-1.28 

5657.44 

V 

I 

8579 

— 

26249 

0.15 

0.072 

-1.14 

5668.36 

V 

I 

8716 

— 

26353 

0.16 

0.075 

-1.13 

5670.85 

V 

I 

8716 

- 

26345 

0.43 

0.21 

-0.69 

5698.52 

V 

I 

8579 

- 

26122 

1.6 

0.76 

-0.12 

5703.56 

V 

I 

8476 

- 

26004 

1.2 

0.56 

-0.25 

5706.98 

V 

I 

8413 

— 

25931 

0.70 

0.34 

-0.47 

5708.95 

V 

I 

19189 

_ 

36701 

0.29 

0.14 

-0.85 

5725.64 

V 

I 

19078 

- 

36539 

1.7 

0.85 

-0.07 

5727.03 

V 

I 

8716 

— 

26172 

1.1 

0.55 

-0.26 

5727.66 

V 

I 

8476 

- 

25931 

0.21 

0.10 

-0.99 

5731.25 

V 

I 

8579 

— 

26022 

0.29 

0.14 

-0.85 

5734.01 

V 

I 

19026 

— 

36461 

1.0 

0.50 

-0.30 

5737.06 

V 

I 

8579 

— 

26004 

0.29 

0.14 

-0.85 

5743.45 

V 

I 

8716 

— 

26122 

0.15 

0.073 

-1.14 

5747.70 

V 

I 

19145 

— 

36539 

0.42 

0.21 

-0.68 

5748.87 

V 

I 

15270 

— 

32660 

0.35 

0.17 

-0.76 

5752.74 

V 

I 

15078 

— 

32456 

0.13 

0.066 

-1.18 

5761.41 

V 

I 

8579 

— 

25931 

0.021 

0.010 

-1.98 

5772.42 

V 

I 

15572 

- 

32891 

0.63 

0.31 

-0.50 

5776.64 

V 

I 

8716 

— 

26022 

0.045 

0.023 

-1.65 

5782.61 

V 

I 

8716 

— 

26004 

0.014 

0.0072 

-2.14 

5783.50 

V 

I 

21841 

— 

39127 

0.58 

0.29 

-0.53 

5784.38 

V 

I 

22314 

- 

39597 

2.5 

1.3 

0.10 

5786.16 

V 

I 

21964 

- 

39241 

3.0 

1.5 

0.18 

5788.56 

V 

I 

15078 

- 

32349 

0.17 

0.087 

-1.06 

5807.14 

V 

I 

24899 

— 

42114 

4.2 

2.1 

0.33 

5817.06 

V 

I 

15270 

— 

32456 

0.18 

0.091 

-1.04 

5817.53 

V 

I 

24993 

— 

42177 

4.3 

2.2 

0.34 

5830.72 

V 

I 

25112 

— 

42257 

7.1 

3.6 

0.56 

5846.30 

V 

I 

25254 

— 

42353 

11. 

5.6 

0.75 

5850.32 

V 

I 

15572 

- 

32660 

0.095 

0.049 

-1.31 

490 


Wavelength 

Spectrum  Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

5924.57 

V I 

15063 

— 

31937 

0.29 

0.16 

-0.81 

5978.91 

V l 

15001 

- 

31722 

0.19 

0. 1 0 

-1.00 

5980.78 

V I 

9637 

- 

26353 

0.029 

0.015 

-1.81 

6002.31 

V l 

9825 

- 

26480 

0.043 

0.023 

-1.64 

6002.63 

V l 

8476 

— 

25131 

0.058 

0.032 

-1.50 

6016.12 

V 1 

2 1 603 

— 

38221 

1.2 

0.64 

-0.20 

6025.41 

V I 

14949 

- 

31541 

0. 1 3 

0.068 

-1.17 

6039.73 

V I 

8579 

— 

25131 

0.47 

0.26 

-0.59 

6058.14 

V I 

8413 

- 

24915 

0.097 

0.053 

-1.27 

6067.26 

V l 

21646 

— 

38124 

0.81 

0.45 

-0.35 

608  1 .44 

V i 

8476 

— 

24915 

0.47 

0.26 

-0.58 

6090.22 

V I 

8716 

- 

25131 

1.3 

0.74 

-0.13 

6106.98 

V I 

1 1 101 

- 

27471 

0.057 

0.032 

-1.49 

61  1 1.67 

V I 

8413 

— 

24771 

0.27 

0.15 

-0.82 

61  19.52 

V I 

8579 

— 

24915 

0.59 

0.33 

-0.48 

6128.34 

V I 

8476 

— 

24789 

0.019 

0.01  1 

-1.97 

6135.38 

V I 

8476 

- 

24771 

0.27 

0.15 

-0.82 

6150.15 

V 1 

2425 

- 

18680 

0.031 

0.018 

-1.75 

6170.36 

V I 

2311 

— 

18513 

0.014 

0.0079 

-2.10 

6189.35 

V l 

2220 

— 

18372 

0.0036 

0.0021 

-2.69 

6199.19 

V l 

2311 

— 

18438 

0.073 

0.042 

-1.38 

6213.87 

V l 

2425 

— 

18513 

0.021 

0.012 

-1.91 

6216.37 

V I 

2220 

- 

18302 

0.070 

0.041 

-1.39 

6218.31 

V I 

23520 

- 

39597 

1.8 

1.0 

0.02 

6224.50 

V 1 

2311 

— 

18372 

0.020 

0.012 

-1.93 

6230.74 

V I 

2153 

— 

18198 

0.064 

0.037 

-1.43 

6233.20 

V I 

2220 

- 

18259 

0.015 

0.0089 

-2.05 

6240. 1 3 

V I 

2153 

- 

18174 

0.0085 

0.0050 

-2.30 

6242.81 

V I 

2112 

- 

18126 

0.025 

0.015 

-1.83 

6243.10 

V I 

2425 

— 

18438 

0.1 1 

0.067 

-1.17 

6251.82 

V I 

2311 

— 

18302 

0.044 

0.026 

-1.59 

6256.90 

V I 

2220 

- 

18198 

0.013 

0.0076 

-2.12 

6258.57 

V I 

2112 

- 

18086 

0.013 

0.0073 

-2.13 

6261.22 

V I 

2153 

- 

18120 

0.0084 

0.0050 

-2.31 

6266.32 

V I 

2220 

— 

18174 

0.013 

0.0076 

-2.12 

6268.82 

V I 

2425 

— 

18372 

0.020 

0.012 

-1.92 

6274.65 

V I 

2153 

- 

18086 

0.025 

0.015 

-1.83 

6282.33 

V I 

17242 

- 

33155 

0.18 

0.10 

-0.98 

6285.16 

V 1 

2220 

- 

18126 

0.030 

0.018 

-1.76 

6292.83 

V I 

2311 

— 

18198 

0.030 

0.018 

-1.74 

6296.49 

V I 

2425 

— 

18302 

0.027 

0.016 

-1.80 

631 1.50 

V I 

26738 

- 

42578 

4.2 

2.5 

0.40 

6324.66 

V I 

17182 

- 

32989 

0.14 

0.085 

-1.07 

6326.84 

V I 

15063 

— 

30864 

0.39 

0.23 

-0.63 

6339.09 

V I 

15001 

— 

30771 

0.30 

0.18 

-0.74 

6349.48 

V I 

14949 

— 

30694 

0.26 

0.16 

-0.80 

6355.58 

V I 

17117 

- 

32847 

0.14 

0.083 

-1.08 

6357.30 

V I 

14910 

- 

30636 

0.26 

0.15 

-0.81 

6358.82 

V I 

17242 

— 

32964 

0.25 

0.15 

-0.81 

6361.27 

V I 

17182 

- 

32898 

0.35 

0.21 

-0.68 

491 


Wavelength  Spectrum  Energy  Levels 
A K 


6379.36 

V i 

17117 

— 

32788 

6393.28 

V i 

17055 

- 

32692 

6430.47 

V i 

15771 

- 

31318 

6431.63 

V i 

15724 

— 

31268 

6433.18 

V i 

15689 

— 

31229 

6435.16 

V i 

15665 

— 

31200 

6452.34 

V i 

9637 

— 

25131 

6488.05 

V i 

19078 

- 

34487 

6504.17 

V i 

9545 

- 

24915 

6531.43 

V i 

9825 

— 

25131 

6543.51 

V i 

9637 

— 

24915 

6558.02 

V i 

11101 

- 

26345 

6565.88 

v r 

9545 

— 

24771 

6605.97 

V I 

9637 

- 

24771 

6607.83 

V I 

10892 

— 

26022 

6623.54 

V I 

15771 

— 

30864 

6624.85 

V I 

9825 

- 

24915 

6633.26 

V I 

1 1 101 

- 

26172 

6643.79 

V I 

15724 

- 

30771 

6693.66 

V I 

21603 

— 

36539 

6708.07 

V I 

9825 

— 

24728 

6753.00 

V I 

8716 

— 

23520 

6766.49 

V I 

8579 

- 

23353 

6784.98 

V I 

8476 

- 

23211 

6812.40 

V i 

8413 

— 

23088 

6829.94 

V I 

8716 

— 

23353 

6832.44 

V I 

8579 

- 

23211 

6839.58 

V I 

19023 

- 

33640 

6841.90 

V l 

8476 

- 

23088 

6870.88 

V I 

19145 

— 

33695 

6871.56 

V i 

15572 

— 

30121 

6894.00 

V I 

19026 

- 

33528 

6974.50 

V I 

19026 

- 

33360 

7026.07 

V I 

19078 

- 

33307 

7063.69 

V I 

1 1101 

— 

25254 

7102.58 

V I 

17242 

— 

31318 

7151.36 

V I 

20768 

— 

34747 

7182.08 

V I 

18805 

- 

32725 

7264.29 

V I 

20768 

- 

34530 

7321.44 

V I 

17117 

— 

30771 

7338.92 

V I 

17242 

— 

30864 

7356.54 

V I 

17182 

- 

30771 

7358.66 

V I 

20789 

- 

34375 

7361.39 

V I 

17054 

- 

30636 

7362.49 

V I 

19189 

— 

32768 

7363.16 

V I 

17117 

— 

30694 

7385.95 

V I 

19189 

— 

32725 

7485.90 

V I 

20813 

- 

34168 

7488.08 

V I 

15270 

— 

28621 

7578.75 

V I 

249 1 5 

- 

38106 

gA 

108/sec 

gf 

Log  gf 

0.22 

0.13 

-0.88 

0.13 

0.080 

-1.09 

0.22 

0.14 

-0.86 

0.14 

0.088 

-1.06 

0.087 

0.054 

-1.27 

0.069 

0.043 

-1.37 

0.078 

0.049 

-1.31 

0.18 

0.11 

-0.95 

0.060 

0.038 

-1.42 

0.13 

0.081 

-1.09 

0.030 

0.019 

-1.72 

0.027 

0.017 

-1.76 

0.012 

0.0075 

-2.13 

0.058 

0.038 

-1.42 

0.025 

0.016 

-1.79 

0.065 

0.043 

-1.37 

0.061 

0.040 

-1.40 

0.022 

0.014 

-1.85 

0.079 

0.052 

-1.28 

0.24 

0.16 

-0.79 

0.0087 

0.0059 

-2.23 

0.052 

0.036 

-1.45 

0.040 

0.027 

-1.56 

0.029 

0.020 

-1.70 

0.019 

0.013 

-1.89 

0.0070 

0.0049 

-2.31 

0.012 

0.0081 

-2.09 

0.17 

0.12 

-0.94 

0.0084 

0.0059 

—2.23 

0.15 

0.1 1 

-0.97 

0.048 

0.034 

-1.47 

0.1 1 

0.077 

-1.12 

0.17 

0.13 

-0.90 

0.31 

0.23 

-0.64 

0.01 1 

0.0080 

-2.10 

0.049 

0.037 

-1.43 

0.16 

0.12 

-0.92 

0.089 

0.069 

-1.16 

0.30 

0.24 

-0.62 

0.061 

0.049 

-1.31 

0.31 

0.25 

-0.59 

0.26 

0.21 

-0.67 

0.22 

0.18 

-0.75 

0.17 

0.14 

-0.86 

0.15 

0. 1 3 

-0.90 

0.17 

0.14 

-0.85 

0.12 

0. 1 0 

-1.00 

0.23 

0.20 

-0.71 

0.049 

0.041 

-1.39 

0.72 

0.62 

-0.21 
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Wavelength  Spectrum  Energy  Levels  gA  gf 


A 


7591.24 

V t 

24771 

7596.92 

V l 

19189 

7598.28 

V l 

1 8805 

7624.81 

V l 

25131 

7701.37 

V t 

18805 

7704.81 

V l 

25131 

7937.92 

V t 

24728 

8027.39 

V t 

8579 

8093.48 

V l 

8476 

8108.59 

V i 

25112 

8109.07 

V l 

24899 

81  16.80 

V I 

8716 

8136.79 

V I 

24830 

8144.59 

V l 

8413 

8154.55 

V 1 

24899 

8161.07 

V I 

8579 

8171.35 

V I 

24993 

8180.21 

V l 

20768 

8186.71 

V l 

8476 

8187.33 

V i 

25)12 

8198.87 

V I 

8413 

8203.07 

V 1 

25254 

8241.61 

V l 

8476 

8253.51 

V I 

8716 

8255.88 

V I 

8579 

8280.39 

V I 

25931 

8282.37 

V I 

26172 

8324.42 

V l 

25931 

8331.23 

V I 

26004 

8342.03 

V I 

26122 

8499.52 

V I 

26480 

8534.49 

V I 

21646 

8919.85 

V 1 

9824 

8932.93 

V I 

9637 

8971.62 

V I 

9545 

K 

108/sec 

37940 

0.55 

0.47 

32349 

0.17 

0. 1 5 

31962 

0. 1 3 

0.1  1 

38242 

1.5 

1.3 

31786 

0.049 

0.044 

38106 

0.51 

0.45 

37322 

1.2 

1.1 

21033 

0.015 

0.015 

20828 

0.0070 

0.0069 

37441 

0.64 

0.63 

37227 

0.48 

0.47 

21033 

0.062 

0.061 

37117 

0.52 

0.52 

20688 

0.014 

0.014 

37158 

0.47 

0.47 

20828 

0.035 

0.035 

37227 

0.72 

0.72 

32989 

0.1 1 

0.1 1 

20688 

0.017 

0.017 

37322 

1.2 

1.2 

20606 

0.014 

0.014 

37441 

1.9 

1.9 

20606 

0.01  1 

0.01  1 

20828 

0.015 

0.015 

20688 

0.014 

0.015 

38004 

0.30 

0.31 

38242 

1.3 

1.3 

37940 

0.53 

0.55 

38004 

0.92 

0.96 

38106 

0.95 

0.99 

38242 

0.83 

0.90 

33360 

0.11 

0.12 

21033 

0.034 

0.041 

20828 

0.016 

0.019 

20688 

0.0062 

0.0075 

Log  gf 


-0.32 

-0.83 

-0.96 

0.12 

-1.36 

-0.34 

0.06 

-1.83 

-2.16 

-0.20 

-0.33 

-1.21 

-0.28 

-1.85 

-0.33 

-1.45 

-0.14 

-0.96 

-1.77 

0.10- 

-1.85 

0.29 

-1.94 

-1.82 

-1.83 

-0.50 

0.13 

-0.26 

-0.02 

-0.01 

-0.04 

-0.94 

-1.39 

-1.71 

-2.12 
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Wavelength  Spectrum  Energy  Levels 
A K 


2384.00 

V 

II 

8842 

- 

50775 

2479.05 

V 

II 

13543 

— 

53869 

2479.52 

V 

II 

13609 

— 

53927 

2482.31 

V 

II 

11908 

— 

52181 

2503.02 

V 

II 

8640 

— 

48580 

2506.22 

V 

II 

8842 

— 

48731 

2514.64 

V 

II 

9098 

- 

48853 

2527.90 

V 

II 

12706 

52253 

2528.47 

V 

II 

12545 

— 

52083 

2528.84 

V 

II 

12622 

— 

52154 

2534.52 

V 

II 

1 1296 

— 

50739 

2548.69 

V 

II 

11515 

— 

50739 

2549.28 

V 

II 

1 1908 

- 

51123 

2552.96 

V 

II 

13609 

- 

52767 

2553.67 

V 

11 

11515 

— 

50662 

2630.67 

V 

II 

14656 

_ 

52658 

2642.21 

V 

11 

14556 

- 

52392 

2644.36 

V 

II 

34746 

- 

72551 

2645.84 

V 

II 

14462 

— 

52246 

2655.68 

V 

II 

35193 

— 

72837 

2658.98 

V 

II 

14656 

— 

52253 

2659.61 

V 

II 

17911 

- 

55499 

2672.00 

V 

II 

107 

- 

37521 

2677.80 

V 

II 

36 

- 

37369 

2678.57 

V 

II 

209 

— 

37531 

2679.32 

V 

II 

209 

— 

37521 

2682.87 

V 

II 

107 

- 

37369 

2683.09 

V 

II 

0 

- 

37259 

2685.69 

V 

11 

36 

- 

37259 

2687.96 

V 

II 

339 

— 

37531 

2688.72 

V 

II 

339 

— 

37521 

2689.88 

V 

11 

36 

- 

37201 

2690.24 

V 

II 

209 

- 

37369 

2690.79 

V 

II 

107 

- 

37259 

2700.94 

V 

II 

339 

— 

37352 

2702.19 

V 

II 

209 

— 

37205 

2705.22 

V 

II 

0 

— 

36955 

2706.17 

V 

II 

209 

- 

37151 

2706.70 

V 

II 

107 

- 

37041 

2707.86 

V 

II 

36 

— 

36955 

271 1.74 

V 

II 

339 

— 

37205 

2713.05 

V 

II 

107 

— 

36955 

2714.20 

V 

II 

209 

- 

37041 

2715.69 

V 

11 

107 

— 

36919 

2723.22 

V 

II 

209 

— 

36919 

2728.64 

V 

II 

36 

— 

36674 

2733.90 

V 

II 

107 

— 

36674 

2739.71 

V 

II 

0 

— 

36489 

2742.41 

V 

II 

36 

- 

36489 

2742.67 

V 

II 

3163 

- 

39613 

gA 

108/sec 

gf 

Log‘gf 

9.3 

0.79 

-0.10 

54. 

4.9 

0.69 

36. 

3.3 

0.52 

29. 

2.7 

0.42 

21. 

1.9 

0.29 

24. 

2.3 

0.35 

27. 

2.6 

0.42 

138. 

13. 

1.12 

77. 

7.4 

0.87 

97. 

9.3 

0.97 

16. 

1.5 

0.18 

32. 

3.1 

0.49 

59. 

5.7 

0.76 

64. 

6.3 

0.80 

20. 

1.9 

0.28 

103. 

11. 

1.03 

89. 

9.4 

0.97 

92. 

9.6 

0.98 

57. 

6.0 

0.77 

108. 

11. 

1.06 

21. 

2.2 

0.34 

30. 

3.2 

0.51 

5.0 

0.53 

-0.27 

6.3 

0.68 

-0.17 

4.7 

0.51 

-0.29 

6.6 

0.71 

-0.15 

3.0 

0.33 

-0.49 

2.9 

0.32 

-0.50 

1.1 

0.12 

-0.92 

19. 

2.0 

0.30 

2.9 

0.31 

-0.50 

2.4 

0.26 

-0.58 

3.8 

0.41 

-0.39 

3.9 

0.43 

-0.37 

1 1. 

1.2 

0.09 

6.1 

0.66 

-0.18 

0.68 

0.075 

-1.13 

8.4 

0.92 

-0.04 

2.3 

0.25 

-0.59 

1.6 

0.17 

-0.76 

2.7 

0.30 

-0.53 

0.91 

0.10 

-1.00 

1.9 

0.21 

-0.69 

9.6 

1.1 

0.02 

0.45 

0.050 

-1.30 

3.4 

0.38 

-0.42 

0.53 

0.059 

-1.23 

1.3 

0.15 

-0.83 

1.2 

0.14 

-0.87 

0.97 

0.1  1 

-0.96 
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Wavelength 

Spectrum  Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2747.48 

V II 

191 13 

_ 

55499 

63. 

7.1 

0.85 

2753.40 

V ll 

19192 

- 

55499 

149. 

17. 

1.23 

2760.12 

V ll 

13512 

- 

4973  1 

29. 

3.3 

0.51 

2760.70 

V ii 

19192 

- 

55403 

94. 

1 1. 

1.03 

2765.67 

V ll 

12706 

— 

48853 

54. 

6.2 

0.80 

2766.46 

V II 

13595 

— 

49731 

29. 

3.3 

0.52 

2768.56 

V ll 

12622 

- 

48731 

32. 

3.7 

0.57 

2774.28 

V II 

12545 

- 

48580 

34. 

4.0 

0.60 

2774.72 

V ll 

19113 

- 

55142  • 

46. 

5.3 

0.72 

2775.76 

V ll 

19192 

— 

55207 

46. 

5.3 

0.73 

2777.73 

V ll 

13742 

— 

49731 

65. 

7.5 

0.88 

2797.02 

V ll 

16341 

— 

52083 

48. 

5.6 

0.75 

2797.80 

V ll 

16422 

- 

52154 

54. 

6.3 

0.80 

2798.76 

V ll 

16533 

- 

52253 

60. 

7.1 

0.85 

2799.45 

V ll 

13491 

— 

49202 

39. 

4.6 

0.67 

2802.80 

V ll 

13543 

— 

49211 

39. 

4.7 

0.67 

2803.47 

V ll 

13609 

- 

49269 

53. 

6.3 

0.80 

2805.54 

V ll 

18294 

- 

53927 

27. 

3.2 

0.51 

2810.16 

V ll 

18294 

- 

53869 

81. 

9.6 

0.98 

2810.2' 

V ll 

18354 

— 

53927 

81. 

9.6 

0.98 

2817.50 

V ll 

18269 

_ 

53751 

53. 

6.3 

0.80 

2836.52 

V II 

13609 

- 

48853 

25. 

3.0 

0.48 

2841.04 

V ll 

13543 

- 

4873 1 

24. 

2.9 

0.47 

2845.24 

V ll 

20363 

- 

55499 

49. 

5.9 

0.77 

2847.57 

V ll 

20242 

— 

55350 

1 12. 

14. 

1.13 

2849.05 

V ll 

13491 

_ 

48580 

12. 

1.4 

0.16 

2850.69 

V ll 

22274 

- 

57343 

95. 

12. 

1.07 

2854.34 

V ll 

20280 

- 

55304 

144. 

18. 

1.24 

2869.13 

V II 

20363 

- 

55207 

143. 

18. 

1.25 

2869.96 

V ii 

2687 

— 

37521 

0.56 

0.070 

-1.16 

2877.69 

V ii 

14462 

_ 

49202 

47. 

5.9 

0.77 

2879.16 

V II 

2809 

- 

37531 

2.0 

0.25 

-0.61 

2880.03 

V ll 

2809 

- 

37521 

6.5 

0.81 

-0.09 

2882.50 

V 11 

2687 

- 

37369 

6.8 

0.84 

-0.07 

2884.78 

V II 

2605 

— 

37259 

6.6 

0.82 

-0.09 

2888.25 

V II 

14656 

— 

49269 

65. 

8.1 

0.91 

2889.62 

V ii 

2605 

- 

37201 

6.5 

0.81 

-0.09 

2891.64 

V II 

2687 

- 

37259 

16. 

2.0 

0.30 

2892.44 

V II 

2968 

- 

37531 

10.0 

1.2 

0.10 

2892.66 

V II 

2809 

— 

37369 

16. 

2.0 

0.31 

2893.32 

V II 

2968 

— 

37521 

27. 

3.4 

0.53 

2896.21 

V ii 

2687 

- 

37205 

6.2 

0.78 

-0.11 

2903.08 

V ii 

2605 

- 

37041 

6.0 

0.75 

-0.12 

2906.46 

V ii 

2809 

- 

37205 

16. 

2.0 

0.30 

2907.47 

V II 

2968 

— 

37352 

8.8 

1.1 

0.05 

2908.44 

V II 

20343 

— 

54716 

46. 

5.8 

0.77 

2908.82 

V II 

3163 

— 

37531 

46. 

5.8 

0.76 

2910.02 

V II 

2687 

— 

37041 

12. 

1.5 

0.18 

2910.39 

V ii 

2605 

— 

36955 

8.5 

1.1 

0.03 

2911.06 

V II 

2809 

- 

37151 

9.6 

1.2 

0.09 
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Wavelength  Spectrum  Energy  Levels 
A K 


2917.37 

V 

II 

2687 

- 

36955 

2919.99 

V 

II 

2968 

- 

37205 

2920.38 

V 

II 

2687 

- 

36919 

2924.02 

V 

II 

3163 

- 

37352 

2924.64 

V 

II 

2968 

— 

37151 

2930.13 

V 

II 

14462 

— 

48580 

2930.81 

V 

II 

2809 

- 

36919 

2932.32 

V 

II 

20623 

- 

54716 

2934.40 

V 

II 

2605 

- 

36674 

2938.25 

V 

II 

14556 

— 

48580 

2941.37 

V 

II 

3163 

— 

37151 

2941.49 

V 

II 

2687 

- 

36674 

2944.57 

V 

II 

2968 

— 

36919 

2949.17 

V 

II 

22274 

- 

56171 

2950.35 

V 

II 

2605 

— 

36489 

2952.08 

V 

II 

2809 

— 

36674 

2957.52 

V 

II 

2687 

- 

36489 

2968.38 

V 

II 

13742 

— 

47420 

2972.25 

V 

II 

19133 

- 

52767 

2975.65 

V 

II 

13512 

— 

47108 

2976.20 

V 

II 

13512 

— 

47102 

2976.52 

V 

II 

13595 

- 

47181 

2981.20 

V 

II 

19166 

- 

52700 

2988.02 

V 

II 

13595 

- 

47052 

2989.60 

V 

II 

13742 

— 

47181 

2994.54 

V 

II 

30673 

— 

64057 

2996.00 

V 

II 

13512 

- 

46880 

3001.20 

V 

II 

13742 

- 

47052 

3003.46 

V 

II 

13595 

- 

46880 

3008.61 

V 

II 

13512 

— 

46740 

3013.10 

V 

II 

13512 

— 

46690 

3014.82 

V 

II 

13595 

- 

46755 

3016.78 

V 

II 

13742 

- 

46880 

3033.45 

V 

II 

20363 

- 

53320 

3033.82 

V 

II 

14656 

— 

47608 

3041.42 

V 

II 

16341 

— 

49211 

3042.26 

V 

II 

16341 

— 

49202 

3048.22 

V 

II 

20280 

- 

53077 

3048.89 

V 

II 

16422 

— 

49211 

3053.39 

V 

II 

14556 

— 

47297 

3053.89 

V 

II 

16533 

_ 

49269 

3063.25 

V 

II 

20242 

- 

52878 

3067.12 

V 

II 

14462 

- 

47056 

3093.1 1 

V 

II 

3163 

- 

35483 

3094.20 

V 

II 

16422 

— 

48731 

3100.94 

V 

II 

16341 

— 

48580 

3102.30 

V 

II 

2968 

— 

35193 

3110.71 

V 

II 

2809 

— 

34947 

3113.57 

V 

II 

23391 

- 

55499 

31 18.38 

V 

II 

2687 

- 

34746 

gA 

108/sec 

gf 

Log  gf 

2.0 

0.25 

-0.60 

3.7 

0.47 

-0.33 

6.0 

0.77 

-0.11 

44. 

5.6 

0.75 

28. 

3.6 

0.56 

21. 

2.7 

0.44 

12. 

1.5 

0.17 

70. 

9.0 

0.95 

3.2 

0.41 

-0.39 

12. 

1.6 

0.20 

16. 

2.0 

0.31 

6.8 

0.88 

-0.05 

17. 

2.2 

0.35 

72. 

9.3 

0.97 

4.3 

0.56 

-0.25 

9.7 

1.3 

0.10 

3.7 

0.48 

-0.32 

189. 

25. 

1.40 

99. 

13. 

1.12 

26. 

3.5 

0.54 

35. 

4.7 

0.67 

112. 

15. 

1.17 

49. 

6.6 

0.82 

26. 

3.5 

0.54 

13. 

1.8 

0.26 

144. 

19. 

1.29 

21. 

2.8 

0.45 

74. 

10. 

1.00 

25. 

3.4 

0.53 

12. 

1.6 

0.22 

24. 

3.3 

0.51 

37. 

5.0 

0.70 

50. 

6.9 

0.84 

245. 

34. 

1.53 

96. 

13. 

1.12 

21. 

3.0 

0.47 

43. 

5.9 

0.77 

199. 

28. 

1.44 

43. 

6.0 

0.78 

57. 

7.9 

0.90 

33. 

4.6 

0.66 

124. 

17. 

1.24 

58. 

8.2 

0.91 

43. 

6.1 

0.79 

86. 

12. 

1.09 

77. 

1 1. 

1.04 

32. 

4.6 

0.66 

25. 

3.6 

0.56 

107. 

15. 

1.19 

18. 

2.7 

0.42 
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Wavelength  Spectrum  Energy  Levels 
A k 


3120.73 

V it 

20623 

- 

52658 

3121.14 

V u 

3163 

- 

35193 

3122.90 

V ll 

23391 

- 

55403 

3125.28 

V n 

2605 

- 

34593 

3126.22 

V n 

2968 

— 

34947 

3130.27 

V n 

2809 

— 

34746 

3133.33 

V n 

2687 

- 

34593 

3134.93 

V n 

20363 

- 

52253 

3136.51 

V n 

20280 

- 

52154 

3139.74 

V n 

20242 

— 

52083 

3142.48 

V li 

1791 1 

— 

49724 

3145.34 

V n 

3163 

- 

34947 

3145.97 

V ll 

2968 

- 

34746 

3146.23 

V ll 

20617 

- 

52392 

3151.32 

V u 

20522 

— 

52246 

3164.83 

V n 

8842 

— 

40430 

3168.14 

V u 

8640 

- 

40196 

3187.71 

V n 

8640 

- 

40002 

3188.51 

V ii 

8842 

- 

40196 

3190.68 

V ii 

9098 

— 

40430 

3208.35 

V ll 

8842 

— 

40002 

3214.75 

V ll 

9098 

- 

40196 

3217.1  1 

V ll 

16533 

- 

47608 

3237.87 

V u 

16422 

- 

47297 

3250.78 

V il 

23391 

— 

54144 

3251.87 

V ll 

20343 

— 

5 1 086 

3254.77 

V II 

16340 

- 

47056 

3267.70 

V II 

8640 

- 

39234 

3271.12 

V ii 

8842 

— 

39404 

3276.12 

V ii 

9098 

— 

39613 

3279.84 

V ii 

19113 

_ 

49593 

3282.53 

V ii 

19113 

- 

49568 

3289.39 

V ii 

8842 

— 

39234 

3298.74 

V ll 

9098 

- 

39404 

3321.54 

V 11 

19113 

— 

49211 

3485.92 

V ll 

8842 

— 

37521 

3493.17 

V 11 

8640 

- 

37259 

3497.03 

V ll 

20981 

— 

49568 

3504.44 

V II 

8842 

— 

37369 

3517.30 

V ii 

9098 

— 

37521 

3520.02 

V ii 

8640 

— 

37041 

3524.72 

V II 

8842 

- 

37205 

3530.77 

V II 

8640 

- 

36955 

3545.20 

V ii 

8842 

— 

37041 

3556.80 

V ll 

9098 

— 

37205 

3560.60 

V II 

8842 

_ 

36919 

3589.76 

V II 

8640 

- 

36489 

3592.02 

V ii 

8842 

— 

36674 

3593.33 

V II 

9098 

— 

36919 

3669.41 

V II 

20363 

- 

47608 

gA 

1 08/sec 

gf 

Log  gf 

64. 

9.4 

0.97 

4.0 

0.58 

-0.24 

177. 

26. 

1.41 

13. 

2.0 

0.29 

2.5 

0.37 

-0.43 

4.9 

0.72 

-0.14 

3.7 

0.55 

-0.26 

171. 

25. 

1.40 

121. 

18. 

1.25 

120. 

18. 

1.25 

106. 

16. 

1.19 

1.5 

0.22 

-0.65 

0.49 

0.073 

-1.13 

38. 

5.6 

0.75 

31. 

4.6 

0.66 

1.8 

0.26 

-0.58 

2.3 

0.35 

-0.46 

17. 

2.6 

0.42 

23. 

3.6 

0.55 

36. 

5.4 

0.73 

3.2 

0.49 

-0.31 

3.4 

0.52 

-0.28 

75. 

12. 

1.07 

50. 

7.9 

0.90 

56. 

8.9 

0.95 

27. 

4.2 

0.63 

43. 

6.8 

0.83 

36. 

5.8 

0.77 

33. 

5.3 

0.72 

29. 

4.7 

0.67 

58. 

9.4 

0.97 

29. 

4.7 

0.67 

3.1 

0.51 

-0.29 

3.3 

0.54 

-0.27 

27. 

4.5 

0.65 

2.6 

0.47 

-0.33 

1.1 

0.20 

-0.69 

53. 

9.7 

0.99 

4.6 

0.85 

-0.07 

13. 

2.4 

0.38 

3.0 

0.56 

-0.25 

2.4 

0.44 

-0.35 

4.4 

0.83 

-0.08 

11. 

2.1 

0.33 

12. 

2.3 

0.36 

1.0 

0.20 

-0.71 

9.9 

1.9 

0.28 

9.0 

1.7 

0.24 

5.4 

1.0 

0.02 

37. 

7.4 

0.87 
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Wavelength  Spectrum  Energy  Levels 
A K 


3715.47 

V 

II 

12706 

- 

39613 

3727.34 

V 

II 

13609 

- 

40430 

3728.34 

V 

II 

20242 

- 

47056 

3732.76 

V 

II 

12622 

- 

39404 

3745.80 

V 

II 

12545 

— 

39234 

3750.87 

V 

II 

13543 

_ 

40196 

3770.97 

V 

II 

13491 

— 

40002 

3878.71 

V 

II 

14656 

- 

40430 

3899.13 

V 

II 

14556 

— 

40196 

3903.26 

V 

II 

11908 

— 

37521 

3914.33 

V 

II 

14462 

— 

40002 

3916.41 

V 

II 

11515 

- 

37041 

3951.97 

V 

II 

11908 

— 

37205 

3968.09 

V 

II 

11296 

- 

36489 

3973.64 

V 

II 

11515 

— 

36674 

3997.12 

V 

II 

11908 

— 

36919 

4005.71 

V 

II 

14656 

— 

39613 

4023.39 

V 

II 

14556 

— 

39404 

4035.63 

V 

II 

14462 

- 

39234 

gA 

108/sec 

gf 

Log  gf 

11. 

2.3 

0.36 

11. 

2.3 

0.35 

14. 

2.8 

0.45 

9.3 

2.0 

0.29 

7.2 

1.5 

0.18 

8.6 

1.8 

0.26 

8.2 

1.7 

0.24 

6.1 

1.4 

0.14 

4.5 

1.0 

0.01 

0.77 

0.18 

-0.76 

4.3 

0.98 

-0.01 

1.3 

0.31 

-0.51 

2.0 

0.46 

-0.34 

0.58 

0.14 

-0.86 

1.2 

0.29 

-0.54 

0.66 

0.16 

-0.80 

4.6 

1.1 

0.05 

3.0 

0.73 

-0.13 

3.9 

0.94 

-0.03 
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’Wavelength 

Spectrum  Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2182.90 

W 1 

6219 

— 

52015 

1.2 

0.086 

-1.06 

2249.84 

W 1 

1670 

- 

46105 

0.75 

0.057 

-1.24 

2271.37 

W I 

3326 

— 

47338 

0.26 

0.020 

-1.70 

2277.58 

W I 

0 

— 

43893 

0.59 

0.046 

-1.34 

2284.90 

W I 

1670 

— 

45422 

0.30 

0.024 

-1.62 

2285.17 

W I 

6219 

_ 

49966 

1.8 

0.14 

-0.85 

2294.49 

W I 

6219 

- 

49789 

3.5 

0.28 

-0.56 

2298.28 

W I 

4830 

- 

48326 

1.3 

0.10 

-0.98 

2306.60 

W 1 

2951 

- 

46292 

0.81 

0.065 

-1.19 

2309.04 

W I 

6219 

— 

49514 

2.5 

0.20 

-0.70 

2313.19 

W l 

0 

_ 

43217 

0.66 

0.053 

-1.27 

2314.18 

W I 

6219 

- 

49418 

1.7 

0.13 

-0.88 

2318.94 

W I 

15070 

- 

58179 

2.4 

0.19 

-0.71 

2321.63 

W 1 

3326 

- 

46385 

1.9 

0.15 

-0.82 

2326.56 

W I 

6219 

— 

49188 

3.2 

0.26 

-0.59 

2331.30 

W I 

12162 

_ 

55043 

3.7 

0.30 

-0.52 

2341.37 

W I 

1670 

— 

44367 

0.58 

0.048 

-1.32 

2343.13 

W I 

17008 

- 

59673 

2.2 

0.18 

-0.75 

2347.97 

W I 

3326 

- 

45902 

032 

0.027 

-1.57 

2354.61 

W I 

6219 

— 

48676 

3.3 

0.27 

-0.57 

2358.07 

W I 

12162 

— 

54557 

1.6 

0.13 

-0.87 

2360.43 

W I 

3326 

- 

45678 

3.0 

0.25 

-0.59 

2363.06 

W I 

1670 

- 

43975 

2.7 

0.23 

-0.64 

2365.45 

W I 

0 

- 

42262 

0.23 

0.019 

-1.72 

2365.85 

W I 

17008 

— 

59264 

4.6 

0.39 

-0.41 

2366.18 

W I 

4830 

— 

47079 

0.89 

0.075 

-1.13 

2366.95 

W I 

9528 

- 

51763 

1.9 

0.16 

-0.80 

2367.68 

W I 

1670 

- 

43893 

0.51 

0.043 

-1.37 

2370.88 

W I 

2951 

- 

45117 

0.51 

0.043 

-1.37 

2371.39 

W I 

17107 

— 

59264 

1.6 

0.13 

-0.87 

2374.14 

W I 

6219 

— 

48326 

0.61 

0.052 

-1.29 

2374.46 

W I 

4830 

- 

46932 

4.4 

0.37  . 

-0.43 

2374.76 

W I 

3326 

- 

45422 

0.48 

0.040 

-1.40 

2376.07 

W I 

15070 

— 

57143 

4.0 

0.34 

-0.47 

2376.56 

W 1 

17107 

— 

59172 

2.4 

0.20 

-0.70 

2382.99 

W I 

6219 

— 

48171 

2.6 

0.22 

-0.65 

2384.82 

W I 

6219 

- 

48138 

8.5 

0.73 

-0.14 

2386.17 

W I 

17008 

- 

58904 

4.6 

0.39 

-0.41 

2389.07 

W I 

1670 

— 

43515 

0.93 

0.080 

-1.10 

2397.72 

W I 

3326 

— 

45019 

3.7 

0.32 

-0.49 

2397.98 

W I 

3326 

— 

45015 

3.7 

0.32 

-0.50 

2399.04 

W I 

17107 

- 

58778 

3.9 

0.34 

-0.47 

2401.29 

W I 

6219 

- 

47851 

0.49 

0.043 

-1.37 

2402.44 

W I 

13778 

— 

55389 

5.0 

0.43 

-0.37 

2405.26 

W I' 

13349 

— 

54912 

2.4 

0.21 

-0.69 

2405.58 

W I 

1670 

— 

43228 

7.3 

0.64 

-0.20 

2409.03 

W I 

4830 

— 

46328 

1.1 

0.093 

-1.03 

2410.63 

W I 

6219 

- 

47689 

0.90 

0.078 

-1.11 

2414.04 

W I 

3326 

— 

44737 

2.3 

0.20 

-0.70 

2415.68 

W I 

1670 

- 

43054 

2.8 

0.25 

-0.61 

499 


Wavelength  Spectra 

im  Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2416.23 

W I 

6219  - 47593 

0.88 

0.077 

-1.11 

2420.20 

W I 

13778  - 55084 

3.4 

0.30 

-0.53 

2422.28 

W I 

3326  - 44596 

1.0 

0.090 

-1.05 

2422.66 

W I 

6219  - 47484 

0.72 

0.063 

-1.20 

2424.22 

W I 

4830  - 46068 

14. 

1.2 

0.09 

2425.98 

W I 

13349  - 54557 

15. 

1.3 

0.11 

2427.29 

W I 

15070  - 56256 

11. 

0.96 

-0.02 

2429.84 

W I 

6219  - 47362 

3.6 

0.32 

-0.49 

2430.44 

W I 

14976  - 56109 

11. 

0.95 

-0.02 

2431.08 

W I 

3326  - 44447 

6.2 

0.55 

-0.26 

2433.98 

W I 

4830  - 45902 

10. 

0.91 

-0.04 

2435.96 

W I 

4830  - 45869 

29. 

2.6 

0.42 

2436.26 

W I 

2951  - 43985 

0.27 

0.024 

-1.62 

2436.62 

W I 

3326  - 44353 

2.6 

0.24 

-0.63 

2437.96 

W I 

9528  - 50534 

1.3 

0.12 

-0.92 

2443.33 

W I 

19826  - 60741 

3.7 

0.33 

-0.48 

2443.62 

W I 

17008  - 57919 

13. 

1.1 

0.05 

2444.06 

W i! 

1670  - 42573 

4.0 

0.36 

-0.44 

2448.39 

W I 

12162  - 52993 

22. 

1.9 

0.29 

2451.34 

W I 

12162  - 52943 

22. 

1.9 

0.29 

2452.00 

W I 

0 - 40771 

4.0 

0.36 

-0.45 

2454.71 

W I 

15070  - 55796 

46. 

4.2 

0.62 

2454.97 

W I 

4830  - 45551 

11. 

1.00 

-0.00 

2455.50 

W I 

6219  - 46932 

20. 

1.8 

0.26 

2456.53 

W I 

3326  - 44020 

8.8 

0.80 

-0.10 

2459.30 

W I 

3326  - 43975 

12. 

1.1 

0.04 

2460.16 

W I 

6219  - 46855 

7.0 

0.63 

-0.20 

2461.57 

W I 

12162  - 52774 

15. 

1.4 

0.14 

2462.79 

W I 

1670  - 42262 

3.4 

0.31 

-0.51 

2464.31 

W I 

3326  - 43893 

3.0 

0.27 

-0.56 

2465.20 

W I 

17008  - 57561 

12. 

1.1 

0.05 

2466.85 

W I 

3326  - 43851 

15. 

1.3 

0.13 

2471.21 

W I 

17107  - 57561 

9.8 

0.90 

-0.04 

2472.51 

W I 

4830  - 45263 

7.9 

0.72 

-0.14 

2473.69 

W I 

14976  - 55389 

10. 

0.94 

-0.03 

2474.15 

W I 

6219  - 46625 

28. 

2.6 

0.42 

2480.13 

W I 

1670  - 41979 

5.6 

0.52 

-0.28 

2480.65 

W I 

2951  - 43251 

0.36 

0.033 

-1.48 

2480.95 

W I 

1670  - 41965 

2.5 

0.23 

-0.64 

2481.44 

W I 

6219  - 46506 

37. 

3.4 

0.53 

2482.10 

W i 

2951  - 43228 

4.5 

0.41 

-0.39 

2484.74 

W I 

12162  - 52395 

43. 

4.0 

0.60 

2487.49 

W I 

4830  - 45019 

5.9 

0.55 

-0.26 

2488.91 

W i 

6219  - 46385 

2.7 

0.25 

-0.60 

2489.72 

W I 

3326  - 43479 

0.67 

0.062 

-1.20 

2490.84 

W I 

17008  - 57143 

9.6 

0.89 

-0.05 

2493.39 

W I 

12162  - 52256 

5.0 

0.46 

-0.33 

2495.26 

W I 

1670  - 41734 

3.8 

0.36 

-0.45 

2496.97 

W I 

17107  - 57143 

6.0 

0.56 

-0.25 

2499.44 

W I 

13349  - 53346 

8.2 

0.77 

-0.1 1 

500 


Wavelength 

Spectrum  Energy  Levels 

&A 

gf 

Log  gf 

A 

K 

108/sec 

2501.78 

W 1 

2951 

— 

42911 

1.3 

0.12 

-0.91 

2503.04 

W 1 

15070 

- 

55009 

1.4 

0.13 

-0.88 

2504.53 

W 1 

9528 

— 

49444 

3.2 

0.30 

-0.53 

2504.70 

W I 

1670 

- 

41583 

4.0 

0.37 

-0.43 

2505.38 

W I 

3326 

— 

43228 

0.36 

0.034 

-1.47 

2505.65 

W 1 

12162 

_ 

52060 

7.0 

0.66 

-0.18 

2506.03 

W 1 

3326 

- 

43217 

2.5 

0.24 

-0.63 

2508.44 

W 1 

12162 

- 

52015 

6.9 

0.65 

-0.18 

2508.74 

W 1 

6219 

- 

46068 

4.1 

0.39 

-0.41 

2510.16 

W I 

15070 

— 

54896 

26. 

2.4 

0.38 

2513.93 

W I 

4830 

— 

44596 

1.9 

0.18 

-0.75 

2516.58 

W I 

17107 

— 

56832 

11. 

1.0 

0.01 

2518.50 

W I 

12162 

- 

51856 

2.0 

0.19 

-0.71 

2520.45 

W l 

15070 

- 

54733 

31. 

3.0 

0.47 

2521.32 

W l 

2951 

— 

42601 

6.1 

0.58 

-0.24 

2523.41 

W 1 

4830 

_ 

44447 

10. 

0.98 

-0.01 

2524.81 

W 1 

13349 

- 

52943 

6.3 

0.61 

-0.22 

2526.42 

W 1 

6219 

- 

45790 

1.9 

0.18 

-0.75 

2529.72 

W I 

17008 

- 

56527 

23. 

2 2 

0.35 

2530.99 

W I 

2951 

— 

42450 

0.18 

6.018 

-1.76 

2533.63 

W I 

1670 

— 

41 127 

4.0 

0.39 

-0.41 

2533.98 

W I 

1 5460 

- 

54912 

3.0 

0.29 

-0.54 

2535.10 

W I 

1670 

- 

41 104 

0.45 

0.043 

-1.36 

2539.31 

W 1 

19535 

- 

58904 

9.7 

0.94 

-0.03 

2541.69 

W l 

6219 

— 

45551 

1.4 

0.14 

-0.87 

2545.34 

W 1 

3326 

— 

42601 

4.6 

0.45 

-0.35 

2547.14 

W I 

3326 

- 

42573 

9.1 

0.89 

-0.05 

2548.15 

W l 

6219 

- 

45452 

0.60 

0.058 

-1.23 

2550.37 

W I 

1670 

- 

40868 

3.8 

0.37 

-0.43 

2551.00 

W I 

3326 

— 

42514 

1.0 

0.10 

-0.99 

2551.35 

W I 

0 

— 

39183 

8.2 

0.80 

-0.10 

2551.98 

W I 

17107 

- 

56280 

3.4 

0.34 

-0.47 

2553.16 

W l 

4830 

— 

43985 

2.0 

0.20 

-0.70 

2553.82 

W I 

4830 

- 

43975 

5.2 

0.51 

-0.29 

2556.74 

W I 

1670 

— 

40771 

1.5 

0.14 

-0.84 

2557.56 

W I 

13349 

— 

52436 

6.0 

0.59 

-0.23 

2560.12 

W I 

15070 

— 

54119 

28. 

2.7 

0.44 

2561.51 

W I 

2951 

- 

41979 

0.58 

0.057 

-1.24 

2561.96 

W I 

4830 

- 

43851 

8.2 

0.81 

-0.09 

2564.68 

W I 

17008 

— 

55988 

17. 

1.7 

0.22 

2567.50 

W I 

3326 

— 

42262 

0.98 

0.097 

-1.01 

2568.21 

W I 

3326 

- 

42251 

0.91 

0.090 

-1.05 

2568.56 

W I 

2951 

— 

41872 

0.63 

0.062 

-1.21 

2568.98 

W I 

19648 

— 

58563 

11. 

1.1 

0.04 

2569.25 

W I 

12162 

— 

51072 

12. 

1.2 

0.09 

2570.09 

W I 

6219 

— 

45117 

2.5 

0.25 

-0.60 

2573.53 

W I 

13307 

— 

52153 

14. 

1.4 

0.16 

2575.46 

W I 

19828 

- 

58644 

6.9 

0.69 

-0.16 

2577.02 

W I 

15070 

— 

53863 

13. 

1.3 

0.10 

2579.40 

W I 

13307 

- 

52064 

14. 

1.4 

0.16 

501 


Wavelength  Spectrum  Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2580.33 

W I 

2951 

- 41694 

1.8 

0.18 

-0.74 

2580.49 

W I 

1670 

- 40411 

3.8 

0.38 

-0.42 

2581.06 

W I 

12162 

- 50894 

8.4 

0.84 

-0.08 

2584.38 

W I 

17008 

- 55691 

44. 

4.4 

0.64 

2585.43 

W I 

13349 

- 52015 

7.8 

0.79 

-0.10 

2586.34 

W I 

3326 

- 41979 

0.26 

0.026 

-1.58 

2586.64 

W I 

4830 

- 43479 

0.50 

0.050 

-1.30 

2586.94 

W I 

12162 

- 50806 

7.1 

0.71 

-0.15 

2587.76 

W I 

2951 

- 41583 

0.58 

0.059 

-1.23 

2593.38 

W I 

2951 

- 41499 

0.40 

0.040 

-1.39 

2596.67 

W I 

15460 

- 53959 

6.4 

0.65 

-0.19 

2597.73 

W I 

17008 

- 55492 

8.7 

0.88 

-0.06 

2598.42 

W I 

17701 

- 56175 

8.1 

0.82 

-0.09 

2600.74 

W I 

17107 

- 55546 

8.7 

0.89 

-0.05 

2601.96 

W I 

4830 

- 43251 

3.6 

0.36 

-0.44 

2602.80 

W I 

3326 

- 41734 

0.80 

0.081 

-1.09 

2603.54 

W I 

4830 

- 43228 

2.6 

0.27 

-0.57 

2604.38 

W I 

17107 

- 55492 

16. 

1.7 

0.22 

2605.51 

W I 

3326 

- 41694 

1.1 

0.1 1 

-0.95 

2606.39 

W I 

0 

- 38356 

1.7 

0.17 

-0.77 

2606.90 

W I 

17107 

- 55455 

8.7 

0.88 

-0.05 

2607.38 

W I 

1670 

- 40011 

1.2 

0.13 

-0.90 

2608.32 

W I 

6219 

- 44547 

5.2 

0.53 

-0.28 

2612.19 

W I 

19648 

- 57919 

25. 

2.6 

0.41 

2613.07 

W I 

3326 

- 41583 

5.9 

0.60 

-0.22 

2613.82 

W I 

2951 

- 41198 

2.6 

0.27 

-0.57 

2615.12 

W I 

6219 

- 44447 

3.2 

0.33 

-0.49 

2618.81 

W I 

3326 

- 41499 

1.2 

0.12 

-0.93 

2619.18 

W I 

15070 

- 53238 

22. 

2.3 

0.36 

2620.23 

W I 

2951 

- 41 104 

2.6 

0.27 

-0.57 

2622.21 

W I 

15070 

- 53194 

42. 

4.4 

0.64 

2625.22 

W I 

4830 

- 4291 1 

4.3 

0.45 

-0.35 

2626.24 

W I 

14976 

- 53042 

8.3 

0.86 

-0.06 

2628.25 

W I 

1670 

- 39707 

0.91 

0.094 

-1.03 

2632.49 

W I 

12162 

- 50137 

27. 

2.8 

0.45 

2632.70 

W I 

2951 

- 40924 

2.5 

0.26 

-0.59 

2633.13 

W i 

1670 

- 39637 

3.4 

0.36 

-0.45 

2636.55 

W I 

2951 

- 40868 

1.8 

0.18 

-0.74 

2638.61 

W i 

19256 

- 57143 

64. 

6.6 

0.82 

2643.12 

W I 

13778 

- 51600 

14. 

1.4 

0.16 

2644.60 

W I 

6219 

- 44020 

1.2 

0.12 

-0.90 

2645.69 

W I 

15070 

- 52856 

21. 

2.2 

0.35 

2646.19 

W I 

3326 

- 41104 

4.2 

0.44 

-0.36 

2646.74 

W I 

4830 

- 42601 

4.0 

0.42 

-0.38 

2647.10 

W I 

6219 

- 43985 

2.4 

0.25 

-0.61 

2649.98 

W I 

17008 

- 54733 

10. 

1.1 

0.03 

2652.61 

W i 

16431 

- 54119 

19. 

2.0 

0.31 

2654.67 

W I 

15460 

- 53118 

14. 

1.4 

0.16 

2656.54 

W I 

2951 

- 40583 

9.1 

0.96 

-0.02 

2657.38 

W I 

4830 

- 42450 

3.8 

0.41 

-0.39 

502 


Wavelength 

Spectrum  Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2660.52 

W I 

19256 

_ 

56832 

13. 

1.3 

0.12 

2661.56 

W I 

13349 

- 

50909 

6.2 

0.66 

-0.18 

2662.84 

W 1 

3326 

- 

40868 

4.9 

0.52 

-0.28 

2663.94 

W I 

14976 

- 

52503 

7.9 

0.84 

-0.08 

2664.32 

W I 

6219 

— 

43741 

2.2 

0.24 

-0.63 

2664.96 

W I 

1670 

_ 

39183 

0.98 

0.10 

-0.98 

2665.77 

W I 

6219 

- 

43721 

t i 

0.23 

-0.63 

2669.30 

W 1 

13349 

- 

50800 

16. 

1.7 

0.23 

2669.77 

W l 

3326 

- 

40771 

0.24 

0.026 

-1.59 

2671.47 

W I 

4830 

— 

4225  1 

7.3 

0.78 

-0.11 

2675.13 

W I 

13349 

_ 

50719 

3.0 

0.32 

-0.49 

2675.40 

W I 

1 5070 

- 

52436 

3.9 

0.42 

-0.38 

2675.87 

W 1 

1670 

- 

39030 

0.47 

0.05 1 

-1.30 

2677.28 

W I 

3326 

- 

40666 

3.7 

0.40 

-0.40 

2678.52 

W I 

19826 

— 

57149 

6.5 

0.70 

-0.16 

2678.88 

W I 

2951 

— 

40269 

2.1 

0.22 

-0.65 

2680.04 

W 1 

17008 

- 

54310 

16. 

1.7 

0.23 

2681.41 

W I 

2951 

- 

40234 

1 1. 

1.2 

0.06 

2683.34 

W 1 

12162 

- 

49418 

17. 

1.9 

0.27 

2687.37 

W I 

18974 

— 

56175 

12. 

1.3 

0.1 1 

2691.09 

W I 

4830 

— 

41979 

1.8 

0.19 

-0.72 

2692.16 

W 1 

18974 

- 

56108 

5.9 

0.65 

-0.19 

2695.67 

W 1 

3326 

- 

4041 1 

3.5 

0.38 

-0.42 

2697.5 1 

W 1 

2951 

- 

4001 1 

0.63 

0.068 

-1.17 

2698.84 

W I 

4830 

— 

41872 

1.3 

0.14 

-0.84 

2699.59 

W 1 

6219 

_ 

4325 1 

7.8 

0.85 

-0.07 

2700.01 

W I 

12162 

- 

49188 

23. 

2.5 

0.40 

2702.52 

W I 

19535 

- 

56527 

32. 

3.5 

0.55 

2706.01 

W I 

3326 

— 

40269 

0.42 

0.046 

-1.33 

2706.58 

W 1 

13349 

— 

50285 

28. 

3.1 

0.49 

2707.88 

W I 

19256 

— 

56175 

9.6 

1.1 

0.02 

2708.18 

W I 

16431 

- 

53346 

4.5 

0.49 

-0.31 

2708.58 

W I 

15070 

- 

51979 

37. 

4.1 

0.61 

2708.79 

W i 

1670 

- 

38576 

1.3 

0.14 

-0.84 

2715.50 

W I 

6219 

— 

43034 

4.6 

0.51 

-0.29 

2717.53 

W l 

14976 

— 

51763 

7.2 

0.80 

-0.10 

2718.90 

W I 

2951 

- 

39720 

9.4 

1.0 

0.02 

2719.33 

W I 

16431 

- 

53194 

35. 

3.9 

0.59 

2719.86 

W I 

2951 

- 

39707 

0.94 

0.10 

-0.98 

2722.68 

W I 

14976 

— 

51694 

14. 

1.6 

0.20 

2724.35 

W I 

2951 

— 

39646 

11. 

1.3 

0.10 

2724.63 

W I 

6219 

- 

4291 1 

2.3 

0.26 

-0.59 

2725.03 

W I 

3326 

- 

40011 

2.0 

0.22 

-0.66 

2727.95 

W I 

6219 

- 

42866 

1.4 

0.16 

-0.80 

2733.18 

W I 

9528 

— 

46105 

2.3 

0.26 

-0.59 

2735.97 

W I 

19256 

— 

55796 

5.9 

0.66 

-0.18 

2738.00 

W I 

16431 

— 

52943 

4.3 

0.48 

-0.32 

2743.42 

W I 

13349 

— 

49789 

11. 

1.2 

0.07 

2744.34 

W I 

19828 

- 

56256 

12. 

1.4 

0.14 

2746.74 

W I 

15460 

- 

51856 

7.4 

0.84 

-0.08 

503 


Wavelength  Spectrum  Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2748.85 

W I 

4830 

- 41198 

4.5 

0.50 

-0.30 

2754.92 

W I 

13349 

- 49637 

5.1 

0.58 

-0.23 

2755.26 

W I 

17107 

- 53390 

4.6 

0.52 

-0.28 

2755.94 

W I 

4830 

- 41 104 

0.54 

0.062 

-1.21 

2760.03 

W I 

15070 

- 51291 

3.4 

0.39 

-0.41 

2762.34 

W I 

0 

- 36190 

0.68 

0.078 

-1.11 

2768.98 

W I 

1670 

- 37774 

0.56 

0.064 

-1.19 

2769.74 

W I 

4830 

- 40924 

2.6 

0.30 

-0.52 

2770.88 

W I 

2951 

- 39030 

3.0 

0.35 

-0.46 

2774.00 

W I 

4830 

- 40868 

5.1 

0.59 

-0.23 

2774.48 

W I 

6219 

- 42251 

7.6 

0.87 

-0.06 

2779.72 

W I 

16431 

- 52395 

16. 

1.9 

0.27 

2780.28 

W I 

19535 

- 55492 

12. 

1.3 

0.13 

2783.12 

W I 

19535 

- 55455 

23. 

2.7 

0.43 

2785.88 

W I 

18974 

- 54859 

5.5 

0.64 

-0.20 

2787.98 

W I 

3326 

- 39183 

0.83 

0.097 

-1.01 

2789.07 

W I 

19648 

- 55492 

19. 

2.2 

0.34 

2789.68 

W I 

4830 

- 40666 

0.24 

0.028 

-1.55 

2791.95 

W i 

12162 

- 47969 

16. 

1.8 

0.26 

2792.70 

W 1 

2951 

- 38748 

2.8 

0.33 

-0.48 

2796.15 

W I 

4830 

- 40583 

0.48 

0.056 

-1.25 

2797.20 

W I 

13778 

- 49517 

2.5 

0.30 

-0.52 

2799.92 

W I 

3326 

- 39030 

1.5 

0.18 

-0.74 

2802.95 

W I 

13778 

- 49444 

5.0 

0.59 

-0.23 

2804.01 

W I 

6219 

- 41872 

0.69 

0.081 

-1.09 

2804.24 

W I 

16431 

- 52081 

13. 

1.5 

0.17 

2804.67 

W i 

17701 

- 53346 

9.2 

1.1 

0.04 

2805.63 

W I 

18117 

- 53749 

16. 

1.8 

0.26 

2807.72 

W I 

19254 

- 54859 

11. 

1.3 

0.1  1 

2813.13 

W I 

17701 

- 53238 

4.6 

0.54 

-0.27 

2815.45 

W I 

19535 

- 55043 

1 1. 

1.3 

0. 1 3 

2818.06 

W I 

6219 

-41694 

6.6 

0.78 

-0.1  1 

2827.15 

W I 

19648 

- 55009 

18. 

2.2 

0.33 

2829.82 

W I 

13349 

- 48676 

14. 

L7 

0.22 

2830.29 

W i 

12162 

- 47484 

1.7 

0.20 

-0.70 

' i 

2831.38 

W I 

2951 

- 38259 

5.0 

0.60 

-0.22 

2833.63 

W I 

6219 

- 41499 

6.3 

0.75 

-0.12 

2835.64 

W I 

2951 

- 38206 

0.64 

0.077 

-1.11 

2836.25 

W i 

19648 

- 54896 

1 1. 

1.3 

0.13 

2837.34 

W I 

1670 

- 36904 

0.24 

0.029 

-1.54 

2837.76 

W i 

18117 

- 53345 

4.7 

0.57 

-0.25 

2838.89 

W I 

15070 

-50285 

3.0 

0.36 

-0.44 

2839.34 

W I 

9528 

- 44737 

2.5 

0.30 

-0.52 

2841.57 

W i 

4830 

- 4001 1 

2.1 

0.25 

-0.60 

2842.56 

W I 

16431 

- 51600 

3.7 

0.45 

-0.35 

2847.82 

W i 

3326 

- 38430 

0.53 

0.064 

-1.19 

2848.03 

W I 

2951 

- 38053 

2.4 

0.29 

-0.54 

2849.46 

W I 

19828 

- 54912 

22. 

2.7 

0.44 

2850.80 

W I 

15070 

- 50138 

9.3 

1.1 

0.06 

2853.49 

W i 

15460 

- 50495 

6.2 

0.76 

-0.12 

504 


Wavelength 

Spectrum  Energy  Levels 

gA 

gf 

A 

K 

108/sec 

2853.84 

W I 

3326 

- 38356 

0. 1 3 

0.016 

2855.35 

W I 

13307 

- 48319 

4.1 

0.50 

2856.03 

W I 

1670 

- 36674 

1.3 

0.16 

2857.13 

W I 

14976 

- 49966 

5.7 

0.69 

2858.04 

W I 

6219 

- 41198 

1.2 

0.14 

2863.01 

W I 

1670 

- 36588 

0.25 

0.03  1 

2863.88 

W l 

19826 

- 54733 

18. 

2.2 

2866.06 

W 1 

3326 

- 38206 

2.0 

6.25 

2866.37 

W 1 

4830 

- 39707 

0.19 

0.023 

2870.90 

W I 

13349 

- 48171 

2.0 

0.25 

2871.37 

W I 

4830 

- 39646 

0.60 

0.074 

2875.21 

W 1 

12162 

- 46932 

4.8 

0.59 

2878.72 

W 1 

3326 

- 38053 

0.67 

0.084 

2879.1 1 

W I 

2951 

- 37674 

1.6 

0.20 

2879.39 

W I 

0 

- 34719 

0.70 

0.087 

2880.63 

W I 

6219 

- 40924 

0.27 

0.034 

2884.18 

W 1 

19648 

- 54310 

12. 

1.5 

2887.66 

W I 

13349 

- 47969 

4.2 

0.53 

2893.12 

W I 

17701 

- 52256 

4.1 

0.52 

2894.25 

W l 

13778 

- 48319 

2.1 

0.26 

2896.01 

W 1 

1670 

- 36190 

0.79 

0.099 

2896.45 

W I 

2951 

- 37466 

3.9 

0.49 

2900.52 

W I 

13778 

- 48244 

2.4 

0.31 

2901.78 

W I 

17701 

- 52153 

4.9 

0.62 

2907.26 

W I 

181  17 

- 52503 

5.2 

0.65 

2908.26 

W I 

16431 

- 50806 

7.3 

0.93 

2909.12 

W I 

9528 

- 43893 

1.4 

0.18 

2910.48 

W 1 

3326 

- 37674 

0.61 

0.078 

291  1.00 

W I 

0 

- 34342 

0.29 

0.037 

2915.1 1 

W I 

14976 

- 49270 

5.6 

0.71 

2917.67 

W I 

18974 

- 53238 

5.7 

. 0.73 

2918.25 

W l 

6219 

- 40476 

2.1 

0.27  . 

2923.10 

W I 

4830 

- 39030 

1.4 

0.18 

2923.54 

W l 

2951 

- 37146 

0.53 

0.068 

2925.12 

W l 

15460 

- 49637 

15. 

2.0 

2926.98 

W l 

17701 

- 51856 

8.7 

1.1 

2927.93 

W I 

18974 

- 53118 

5.6 

0.72 

2928.19 

W I 

3326 

- 37466 

0.23 

0.029 

2928.66 

W I 

13349 

- 47484 

2.1 

0.27 

2930.15 

W I 

15070 

- 49188 

5.0 

0.65 

2934.99 

W I 

1670 

- 35732 

1.1 

0.14 

2935.62 

W I 

15460 

- 49514 

3.2 

0.41 

2936.00 

W I 

6219 

- 40269 

0.55 

0.071 

2937.14 

W I 

19826 

.-  53863 

12. 

1.6 

2939.04 

W . I 

6219 

- 40234 

0.77 

0.100 

2941.24 

W 1 

13349 

- 47338 

2.0 

0.26 

2944.40 

W I 

2951 

- 36904 

5.3 

0.69 

2946.98 

W I 

2951 

- 36874 

5.3 

0.69 

2947.38 

W I 

4830 

- 38748 

1.8 

0.23 

2960.14 

W I 

13307 

- 47079 

3.8 

0.50 

Log  gf 


-1.80 

-0.30 

-0.80 

-0.16 

-0.85 

-1.51 

0.34 

-0.61 

-1.63 

-0.61 

-1.13 

-0.23 

-1.08 

-0.70 

-1.06 

-1.47 

0.16 

-0.28 

-0.29 

-0.59 

-1.01 

-0.31 

-0.51 

-0.21 

-0.18 

-0.03 

-0.75 

-1.11 

-1.43 

-0.15 

-0.14 

-0.57 

-0.74 

-1.17 

0.29 

0.05 

-0.14 

-1.53 

-0.57 

-0.19 

-0.85 

-0.38 

-1.15 

0.20 

-1.00 

-0.58 

-0.16 

-0.16 

-0.63 

-0.30 


505 


Wavelength  Spectrum  Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2964.52 

W I 

2951 

- 36674 

0.92 

0.12 

-0.92 

2966.57 

W I 

17107 

- 50806 

8.2 

1.1 

0.03 

2967.07 

W I 

17107 

- 50800 

4.1 

0.54 

-0.27 

2967.55 

W I 

15460 

- 49148 

3.0 

0.40 

-0.40 

2969.62 

W I 

13778 

- 47443 

3.5 

0.46 

-0.34 

2971.67 

W I 

1670 

- 35311 

0.21 

0.027 

-1.56 

2972.92 

W I 

12162 

- 45790 

4.0 

0.52 

-0.28 

2976.79 

W I 

13349 

- 46932 

3.7 

0.49 

-0.31 

2977.10 

W I 

19648 

- 53228 

58. 

7.7 

0.89 

2982.61 

W I 

19256 

- 52774 

16. 

2.2 

0.34 

2984.14 

W I 

6219 

- 39720 

0.48 

0.064 

-1.19 

2990.51 

W I 

4830 

- 38259 

0.50 

0.067 

-1.17 

2990.71 

W I 

6219 

- 39646 

0.23 

0.031 

-1.50 

2993.61 

W I 

6219 

- 39614 

1.9 

0.26 

-0.58 

2995.26 

W I 

4830 

- 38206 

0.78 

0.11 

-0.98 

2997.79 

W I 

3326 

- 36674 

0.41 

0.055 

-1.26 

3000.24 

W I 

19535 

- 52856 

5.6 

0.75 

-0.12 

3001.98 

W I 

13778 

- 47079 

3.2 

0.44 

-0.36 

3002.82 

W I 

19826 

- 53118 

5.8 

0.78 

-0.11 

3009.08 

W I 

4830 

- 38053 

0.60 

0.082 

-1.09 

3013.79 

W I 

4830 

- 38001 

1.1 

0.15 

-0.83 

3016.47 

W I 

6219 

- 39361 

2.4 

0.32 

-0.49 

3017.44 

W I 

2951 

- 36082 

1.4 

0.19 

-0.73 

3024.92 

W I 

1670 

- 34719 

0.26 

0.035 

-1.45 

3026.68 

W i 

19826 

- 52856 

36. 

4.9 

0.69 

3033.58 

W I 

12162 

- 45117 

3.7 

0.51 

-0.29 

3034.20 

W I 

19826 

- 52774 

19. 

2.6 

0.41 

3041.74 

W I 

15460 

- 48326 

24. 

3.3 

0.52 

3043.81 

W I 

4830 

- 37674 

0.78 

0.1 1 

-0.97 

3046.45 

W I 

1670 

- 34486 

0.51 

0.071 

-1.15 

3048.66 

W I 

18280 

- 51072 

10. 

1.4 

0.15 

3049.69 

W I 

2951 

- 35732 

1.3 

0.18 

-0.73 

3054.01 

W i 

9528 

- 42262 

0.58 

0.082 

-1.09 

3064.94 

W I 

3326 

- 35943 

0.20 

0.028 

-1.56 

3073.28 

W I 

6219 

- 38748 

0.69 

0.097 

-1.01 

3084.82 

W I 

17107 

- 49514 

12. 

1.8 

0.25 

3089.18 

W I 

14976 

- 47338 

4.2 

0.61 

-0.22 

3090.58 

W I 

19254 

- 51600 

6.4 

0.92 

-0.04 

3093.51 

W I 

4830 

- 37146 

0.92 

0.13 

-0.88 

3105.88 

W I 

19828 

- 52015 

6.9 

0.99 

-0.00 

3107.23 

W I 

3326 

- 35499 

0.38 

0.055 

-1.26 

3108.02 

W I 

2951 

- 35117 

0.34 

0.049 

-1.31 

3111.12 

W i 

15460 

- 47593 

3.0 

0.44 

-0.36 

3117.58 

W I . 

13307 

- 45374 

5.7 

0.84 

-€.08 

3120.18 

W I 

6219 

-38259 

0.88 

0.13 

-0.89 

3133.89 

W I 

13778 

- 45678 

4.5 

0.66 

-0.18 

3141.42 

W I 

12162 

- 43985 

2.2 

0.33 

-0.48 

3152.96 

W I 

16431 

- 48138 

3.5 

0.52 

-0.29 

3155.10 

W I 

18280 

- 49966 

5.0 

0.75 

-0.13 

3159.18 

W I 

13778 

- 45422 

2.5 

0.38 

-0.42 

506 


Wavelength 

Spectrum  Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3163.42 

W 1 

15070 

— 

46672 

11. 

1.7 

0.22 

3164.44 

W I 

13349 

- 

44940 

2.9 

0.44 

-0.35 

3165.38 

W 1 

18117 

- 

49700 

9.6 

1.4 

0.16 

3170.20 

W 1 

2951 

- 

34486 

0.12 

0.017 

-1.76 

3176.59 

W 1 

1670 

— 

33141 

0.27 

0.040 

-1.40 

3179.06 

W 1 

17701 

— 

49148 

8.6 

1.3 

0.12 

3180.74 

W I 

13307 

- 

44737 

1.4 

0.21 

-0.67 

3181.81 

W I 

16431 

- 

4785  1 

9.8 

1.5 

0.17 

3 1 84.04 

W 1 

18117 

- 

49514 

9.3 

1.4 

0.15 

3184.42 

W I 

3326 

— 

34719 

0.17 

0.025 

-1.60 

3191.57 

W I 

0 

_ 

31323 

0.19 

0.029 

-1.53 

3198.84 

W 1 

4830 

- 

36082 

0.73  ' 

0.11 

-0.95 

3207.25 

W 1 

2951 

- 

34122 

0.57 

0.089 

-1.05 

3208.28 

W 1 

3326 

- 

34486 

0.17 

0.026 

-1.59 

3215.56 

W 1 

6219 

— 

37309 

2.8 

0.44 

-0.36 

3221.21 

W I 

18117 

— 

49152 

9.3 

1.4 

0.16 

3221.91 

W 1 

3326 

- 

34354 

0.16 

0.025 

-1.60 

3232.49 

W I 

6219 

- 

37146 

0.50 

0.079 

-1.10 

3232.65 

W I 

15460 

— 

46385 

2.9 

0.46 

-0.34 

3237.09 

W I 

9528 

— 

4041  1 

0.89 

0.14 

-0.85 

3242.02 

W I 

21449 

— 

52285 

16. 

2.5 

0.40 

3254.36 

W I 

15070 

- 

45789 

6.3 

0.99 

-0.00 

3259.44 

W I 

18117 

- 

48788 

8.7 

1.4 

0.14 

3259.66 

W I 

4830 

- 

35499 

0.34 

0.055 

-1.26 

3293.71 

W 1 

12162 

— 

42514 

1.7 

0.28 

-0.55 

3300.82 

W 1 

4830 

— 

35117 

1.1 

0.18 

-0.75 

331 1.38 

W I 

2951 

- 

33141 

0.38 

0.063 

-1.20 

3316.09 

W I 

1670 

- 

31818 

0.043 

0.0071 

-2.15 

3320.37 

W I 

9528 

- 

39637 

0.39 

0.064 

-1.19 

3326.19 

W I 

6219 

— 

36275 

0.92 

0.15 

-0.81 

3331.67 

W I 

2951 

— 

32958 

0.36 

0.060 

-1.22 

3345.86 

W I 

13349 

- 

43228 

1.1 

0.18 

-0.74 

3354.45 

W I 

4830 

- 

34633 

0.19 

0.032 

-1.49 

3363.34 

W I 

6219 

- 

35943 

0.14 

0.024 

-1.63 

3371.05 

W I 

4830 

— 

34486 

0.20 

0.033 

-1.48 

3371.35 

W I 

1670 

— 

31323 

0.042 

0.0072 

-2.14 

3373.75 

W I 

3326 

- 

32958 

0.32 

0.055 

-1.26 

3388.83 

W I 

21449 

- 

50949 

7.9 

1.4 

0.14 

3391.10 

W I 

15460 

- 

44940 

2.0 

0.34 

-0.47 

3391.53 

W I 

15070 

— 

44547 

1.8 

0.30 

-0.52 

3398.10 

W I 

19256 

— 

48676 

5.2 

0.91 

-0.04 

3412.96 

W I 

4830 

— 

34122 

0.18 

0.031 

-1.51 

3413.54 

W I 

2951 

— 

32238 

0.10 

0.018 

-1.74 

3427.72 

W I 

13349 

- 

42514 

1.9 

0.34 

-0.47 

3429.60 

W I 

19535 

— 

48685 

15. 

2.6 

0.42 

3443.01 

W I 

12162 

— 

41198 

2.1 

0.37 

-0.43 

3448.83 

W I 

15460 

— 

44447 

1.7 

0.31 

-0.51 

3463.25 

W I 

2951 

— 

31818 

0.050 

0.0090 

-2.05 

3468.40 

W I 

13778 

— 

42601 

1.0 

0.19 

-0.72 

3475.84 

W I 

12162 

- 

40924 

0.65 

0.12 

-0.93 
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Wavelength  Spectrum  Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3481.82 

W I 

19256 

- 47969 

4.6 

0.84 

-0.08 

3495.25 

W I 

19648 

- 48251 

25. 

4.5 

0.65 

3508.74 

W I 

3326 

- 31818 

0.10 

0.019 

-1.73 

3510.03 

W I 

2951 

- 31433 

0.091 

0.017 

-1.78 

3521.91 

W I 

13349 

- 41734 

0.83 

0.15 

-0.81 

3526.85 

W I 

13349 

- 41694 

1.6 

0.31 

-0.51 

3535.55 

W I 

13307 

- 41583 

1.6 

0.30 

-0.52 

3537.45 

W I 

15070 

- 43331 

2.6 

0.49 

-0.31 

3545.23 

W I 

0 

- 28199 

0.15 

0.028 

-1.56 

3554.21 

W I 

4830 

- 32958 

0.070 

0.013 

-1.87 

3568.04 

W I 

15460 

- 43479 

2.8 

0.53 

-0.28 

3570.66 

W I 

3326 

- 31323 

0.13 

0.026 

-1.59 

3575.23 

W I 

17008 

- 44971 

4.2 

0.81 

-0.09 

3575.98 

W I 

13778 

- 41734 

0.84 

0.16 

-0.79 

3590.83 

W I 

15070 

- 42911 

1.2 

0.23 

-0.64 

3606.07 

W I 

1670 

- 29393 

0.078 

0.015 

-1.82 

3607.07 

W I 

19826 

- 47541 

4.3 

0.84 

-0.07 

3617.52 

W I 

2951 

- 30587 

0.88 

0.17 

-0.76 

3622.34 

W I 

19256 

- 46855 

7.3 

1.4 

0.16 

3627.24 

W 1 

13307 

- 40868 

1.1 

0.21 

-0.67 

3631.95 

W I 

1670 

- 29196 

0.100 

0.020 

-1.71 

3651.00 

W I 

17008 

- 44390 

1.8 

0.36 

-0.44 

3663.36 

W I 

16431 

- 43721 

1.8 

0.37 

-0.44 

3667.72 

W I 

18117 

- 45374 

2.4 

0.49 

-0.31 

3668.66 

W I 

19256 

- 46506 

3.4 

0.69 

-0.16 

3674.58 

W I 

19648 

- 46855 

4.5 

0.91 

-0.04 

3675.56 

W I 

12162 

- 39361 

0.89 

0.18 

-0.75 

3679.61 

W I 

15070 

- 42239 

1.0 

0.20 

-0.69 

3682.09 

W I 

6219 

- 33370 

0.66 

0.13 

-0.87 

3683.31 

W I 

18280 

- 45422 

12. 

2.5 

0.40 

3683.94 

W I 

19535 

- 46672 

7.1 

1.5 

0.16 

3684.66 

W I 

19254 

- 46385 

3.3 

0.67 

-0.17 

3688.07 

W I 

19648 

- 46755 

26. 

5.2 

0.72 

3699.42 

W I 

19648 

- 46672 

3.6 

0.74 

-0.13 

3702.32 

W I 

14976 

- 41979 

0.94 

0.19 

-0.72 

3707.93 

W I 

2951 

- 29913 

0.30 

0.061 

-1.21 

3714.24 

W I 

17008 

- 43924 

1.1 

0.24 

-0.63 

3715.05 

W I 

20428 

- 47338 

3.0 

0.62 

-0.21 

3717.10 

W I 

17701 

- 44596 

2.0 

0.41 

-0.39 

3719.40 

W I 

17107 

- 43985 

2.0 

0.41 

-0.39 

3722.25 

W l 

19648 

- 46506 

3.5 

0.72 

-0.14 

3730.43 

W I 

19826 

- 46625 

3.6 

0.74 

-0.13 

3739.48 

W I 

18280 

- 45015 

0.78 

0.16 

-0.79 

3741.71 

W I 

14976 

- 41694 

1.2 

0.26 

-0.59 

3742.68 

W I 

22477 

- 49188 

5.8 

1.2 

0.08 

3751.43 

W I 

19254 

- 45902 

1.1 

0.24 

-0.62 

3757.09 

W I 

6219 

- 32828 

0.029 

0.0061 

—2.22 

3757.92 

W I 

4830 

- 31433 

0.29 

0.062 

-1.21 

3760.13 

W I 

3326 

- 29913 

0.25 

0.054 

-1.27 

3761.61 

W I 

18974 

- 45551 

0.78 

0.17 

-0.78 
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Wavelength  Spectrum  Energy  Levels 
A K 


3764.31 

W I 

19828 

- 

46385 

3767.85 

W l 

19256 

- 

45790 

3768.45 

W l 

1670 

- 

28199 

3769.21 

W I 

14976 

- 

41499 

3769.87 

W 1 

15460 

— 

41979 

3772.42 

W l 

20983 

— 

47484 

3773.70 

W 1 

13778 

- 

40269 

3778.59 

W 1 

19648 

- 

46 1 06 

3778.68 

W I 

18280 

- 

44737 

3780.77 

W t 

2951 

— 

29393 

3783.73 

W I 

19256 

— 

45678 

3786.38 

W 1 

17008 

- 

4341 1 

3792.77 

W 1 

13349 

- 

39707 

3794.34 

W I 

15070 

- 

41417 

3796.28 

W l 

19535 

— 

45869 

3801.52 

W I 

13349 

— 

39646 

3801.92 

W I 

19256 

- 

4555  1 

3804.08 

W 1 

19826 

- 

46106 

3809.23 

W I 

2951 

- 

29196 

3810.38 

W I 

18117 

— 

44353 

3810.80 

W I 

13778 

— 

4001 1 

3816.39 

W I 

19256 

- 

45452 

3817.48 

W I 

2951 

- 

29139 

3820.1 1 

W I 

16431 

- 

42601 

3824.15 

W I 

18974 

— 

45117 

3824.39 

W 1 

19648 

— 

45790 

3826.19 

W l 

15070 

- 

41198 

3829.13 

W I 

1670 

- 

27778 

3834.04 

W I 

19828 

- 

45902 

3835.05 

W 1 

3326 

— 

29393 

3838.50 

W I 

12162 

— 

38206 

3842.30 

W I 

6219 

- 

32238 

3846.21 

W I 

1670 

— 

27662 

3847.49 

W I 

0 

- 

25984 

3855.54 

W I 

13778 

— 

39707 

3859.29 

W I 

18117 

— 

44020 

3861.06 

W I 

14976 

- 

40868 

3861.24 

W I 

12162 

— 

38053 

3864.34 

W I 

3326 

- 

29196 

3866.05 

W I 

13778 

— 

39637 

3867.98 

W I 

2951 

— 

28797 

3872.83 

W I 

3326 

- 

29139 

3874.41 

W I 

19648 

— 

45452 

3875.68 

W I 

14976 

- 

40771 

3881.39 

W I 

4830 

— 

30587 

3883.83 

W I 

18280 

_ 

44020 

3890.74 

W I 

18280 

— 

43975 

3892.72 

W I 

13349 

— 

39030 

3901.83 

W I 

18974 

— 

44596 

3903.98 

W I 

29773 

- 

55381 

gA 

1 08/ sec 

gf 

Log  gf 

2.7 

0.57 

-0.24 

2 

0.48 

-0.32 

0.23 

0.050 

-1.30 

1.2 

0.25 

-0.61 

1.3 

0.28 

-0.55 

3.6 

0.76 

-0.12 

2.4 

0.50 

-0.30 

2.8 

0.61 

-0.22 

1.9 

0.40 

-0.40 

0.33 

0.071 

-1.15 

1.6 

0.35 

-0.46 

0.57 

0.12 

-0.91 

1.0 

0.22 

-0.66 

0.82 

0.18 

-0.75 

1.1 

0.25 

-0.60 

0.40 

0.086 

-1.06 

2.6 

0.57 

-0.24 

0.95 

0.21 

-0.69 

0.089 

0.019 

-1.71 

4.1 

0.90 

-0.05 

1.7 

0.36 

-0.44 

2.1 

0.45 

-0.35 

0.41 

0.090 

-1.05 

0.46 

0.10 

-1.00 

0.94 

0.21 

-0.69 

3.1 

0.68 

-0.17 

0.85 

0.19 

-0.73 

0.021 

0.0046 

-2.33 

1.2 

0.26 

-0.59 

0.33 

0.074 

-1.13 

1.1 

0.24 

-0.63 

0.062 

0.014 

-1.86 

0.14 

0.030 

-1.52 

0.030 

0.0066 

-2.18 

0.82 

0.18 

-0.74 

2.8 

0.62 

-0.21 

0.57 

0.13 

-0.89 

0.13 

0.029 

-1.54 

0.053 

0.012 

-1.93 

0.35 

0.079 

-1.10 

0.47 

0.11 

-0.97 

0.073 

0.016 

-1.78 

3.1 

0.70 

-0.15 

0.56 

0.13 

-0.90 

0.32 

0.071 

-1.15 

0.70 

0.16 

-0.80 

0.69 

0.16 

-0.80 

0.51 

0.12 

-0.93 

0.82 

0.19 

-0.73 

6.4 

1.5 

0.17 

509 


Wavelength  Spectrum  Energy  Levels 


A 

K 

3905.97 

W I 

19828 

45422 

3918.60 

W i 

12162 

— 

37674 

3924.37 

W I 

20428 

— 

45902 

3924.70 

W I 

18974 

— 

44447 

3926.03 

W I 

15460 

— 

40924 

3930.25 

W I 

19826 

— 

45263 

3930.48 

W I 

14976 

— 

40411 

3930.97 

W I 

18083 

— 

43515 

3935.04 

W I 

13778 

— 

39183 

3936.23 

W I 

18117 

— 

43515 

3936.98 

W I 

18974 

_ 

44367 

3937.63 

W I 

19535 

- 

44924 

3947.98 

W I 

19648 

- 

44971 

3952.52 

W I 

14976 

- 

40269 

3952.90 

W I 

19256 

— 

44547 

3953.16 

W I 

19828 

— 

45117 

3955.31 

W I 

19648 

- 

44924 

3958.88 

W I 

13778 

- 

39030 

3962.33 

W I 

17008 

- 

42239 

3964.99 

W I 

6219 

— 

31433 

3965.14 

W I 

22477 

— 

47689 

3968.59 

W I 

19256 

- 

44447 

3969.20 

W I 

19828 

- 

45015 

3975.46 

W I 

12162 

— 

37309 

3975.89 

W I 

17107 

— 

42251 

3979.29 

W I 

13307 

— 

38430 

3980.64 

W I 

19826 

— 

44940 

3982.87 

W I 

18117 

- 

43217 

3982.96 

W I 

19254 

— 

44353 

3983.29 

W I 

19826 

— 

44924 

3991.22 

W I 

21449 

— 

46497 

3993.90 

W I 

23047 

— 

48078 

3997.13 

W I 

18974 

- 

43985 

3998.16 

W I 

21454 

— 

46458 

3998.76 

W I 

18974 

— 

43975 

4001.37 

W i 

12162 

— 

37146 

4005.40 

W I 

1670 

— 

26630 

4008.75 

W I 

2951 

- 

27890 

4010.38 

W I 

23047 

— 

47975 

4015.22 

W I 

19648 

— 

44547 

4019.23 

W I 

3326 

— 

28199 

4022.1-2 

W I 

19535 

— 

44390 

4028.79 

W I 

9528 

- 

34342 

4035.36 

W I 

15460 

- 

40234 

4036.86 

W I 

19256 

— 

44020 

4039.86 

W I 

18974 

— 

43721 

4040.59 

W I 

19648 

— 

44390 

4043.89 

W I 

19254 

— 

43975 

4044.29 

W I 

26230 

- 

50949 

4045.60 

W I 

2951 

- 

27662 

gA 

108/sec 

gf 

Log  gf 

2.1 

0.48 

-0.32 

0.24 

0.054 

-1.27 

1.2 

0.28 

-0.56 

0.80 

0.18 

-0.74 

0.29 

0.068 

-1.17 

1.8 

0.41 

-0.39 

0.57 

0.13 

-0.88 

0.61 

0.14 

-0.85 

0.72 

0.17 

-0.78 

0.61 

0.14 

-0.85 

2.5 

0.59 

-0.23 

0.91 

0.21 

-0.67 

3.0 

0.70 

-0.15 

0.80 

0.19 

-0.73 

2.7 

0.63 

-0.20 

4.4 

1.0 

0.01 

5.0 

1.2 

0.07 

0.35 

0.082 

-1.09 

0.97 

0.23 

-0.64 

0.046 

0.011 

-1.96 

8.9 

2.1 

0.32 

2.8 

0.67 

-0.18 

2.1 

0.50 

-0.30 

0.24 

0.057 

-1.24 

0.54 

0.13 

-0.89 

0.52 

0.12 

-0.91 

3.2 

0.77 

-0.1 1 

0.57 

0.14 

-0.87 

2.0 

0.47 

-0.33 

6.5 

1.5 

0.19 

3.3 

0.79 

-0.10 

2.7 

0.65 

-0.19 

0.89 

0.21 

-0.67 

1.8 

0.44 

-0.36 

1.4 

0.34 

-0.47 

0.23 

0.056 

-1.25 

0.011 

0.0026 

-2.59 

1.8 

0.44 

-0.36 

2.7 

0.64 

-0.19 

13. 

3.0 

0.48 

0.050 

0.012 

-1.92 

2.8 

0.68 

-0.17 

0.24 

0.057 

-1.24 

0.31 

0.076 

-1. 12 

3.6 

0.89 

-0.05 

2.5 

0.61 

-0.21 

1.0 

0.25 

-0.61 

0.90 

0.22 

-0.66 

14. 

3.5 

0.54 

0.18 

0.044 

-1.35 

510 


Wavelength  Spectrum  Energy  Levels 
\ K 


4046.70 

W i 

13349 

— 

38053 

4047.94 

W l 

1670 

- 

26367 

4053.94 

W l 

14976 

- 

39637 

4060.71 

W l 

19828 

- 

44447 

4064.79 

W i 

19256 

— 

43851 

4069.80 

W l 

19826 

— 

44390 

4069.95 

W l 

4830 

- 

29393 

4070.61 

W l 

1670 

- 

26230 

4071.93 

W l 

1 5460 

— 

4001  1 

4073.15 

W I 

15070 

— 

39614 

4074.36 

W I 

2951 

— 

27488 

4082.97 

W I 

19256 

- 

43741 

4088.33 

W 1 

3326 

- 

27778 

4088.77 

W I 

19535 

- 

43985 

4095.70 

W 1 

17008 

— 

41417 

4097.67 

W l 

18117 

— 

42514 

4099.03 

W 1 

19535 

- 

43924 

4102.70 

W l 

6219 

- 

30587 

4108.53 

W I 

18117 

- 

42450 

4109.76 

W 1 

13349 

— 

37674 

41  10.57 

W l 

18280 

— 

42601 

41  1 1.81 

W 1 

1670 

- 

25984 

41  15.59 

W i 

15070 

- 

39361 

41  18.05 

W 1 

18974 

- 

43251 

41 18.18 

W 1 

13778 

— 

38053 

4120.86 

W 1 

1 5460 

— 

39720 

4122.02 

W 1 

18974 

- 

43228 

4123.06 

W I 

15460 

- 

39707 

4125.18 

W I 

16431 

- 

40666 

4126.80 

W 1 

19254 

— 

43479 

4132.21 

W I 

19828 

— 

44020 

4133.48 

W 1 

19535 

- 

43721 

4136.35 

W I 

18280 

- 

42450 

4137.46 

W I 

3326 

- 

27488 

4138.02 

W l 

13307 

— 

37466 

4138.30 

W I 

19828 

— 

43985 

4139.32 

W 1 

16431 

— 

40583 

4142.26 

W I 

18117 

- 

42251 

4145.16 

W I 

13349 

- 

37466 

4145.95 

W 1 

12162 

— 

36275 

4149.44 

W I 

19648 

— 

43741 

4154.68 

W I 

19389 

- 

43452 

4160.04 

W I 

20983 

— 

45015 

4160.35 

W I 

22477 

— 

46506 

4168.66 

W I 

18280 

— 

42262 

4170.54 

W I 

18280 

_ 

42251 

4171.18 

W I 

4830 

- 

28797 

4180.24 

W I 

19826 

- 

43741 

4183.67 

W I 

18083 

- 

41979 

4183.83 

W I 

19826 

- 

43721 

&A 

108/sec 

gf 

Log  gf 

0.34 

0.083 

-1.08 

0.0062 

0.0015 

-2.81 

0.53 

0.13 

-0.88 

1.0 

0.25 

-0.59 

3.5 

0.86 

-0.06 

3.2 

0.81 

-0.09 

0.24 

0.059 

-1.23 

0.046 

0.01 1 

-1.94 

0.65 

0.16 

-0.79 

0.48 

0.12 

-0.93 

0.95 

0.24 

-0.63 

2.7 

0.68 

-0.17 

0.026 

0.0066 

-2.18 

0.91 

0.23 

-0.64 

0.97 

0.24 

-0.61 

0.60 

0.15 

-0.82 

0.72 

0.18 

-0.74 

0.46 

0.12 

-0.94 

0.71 

0.18 

-0.74 

0.49 

0.12 

-0.90 

0.74 

0.19 

-0.73 

0.013 

0.0032 

-2.50 

0.30 

0.076 

-1.12 

2.5 

0.64 

-0.19 

0.38 

0.096 

-1.02 

0.61 

0.15 

-0.81 

0.89 

0.23 

-0.65 

0.33 

0.084 

-1.08 

0.79 

0.20 

-0.69 

2.7 

0.69 

-0.16 

1.1 

0.29 

-0.54 

1.9 

0.48 

-0.32 

0.72 

0.18 

-0.74 

0.1 1 

0.027 

-1.57 

0.50 

0.13 

-0.89 

1.8 

0.47 

-0.33 

0.42 

0.11 

-0.96 

1.4 

0.35 

-0.46 

0.44 

0.1 1 

-0.95 

0.25 

0.065 

-1.19 

1.0 

0.27 

-0.57 

2.9 

0.74 

-0.13 

1.5 

0.39 

-0.41 

1.9 

0.50 

-0.30 

1.1 

0.30 

-0.53 

2.0 

0.53 

-0.27 

0.13 

0.033 

-1.48 

1.0 

0.27 

-0.56 

0.63 

0.17 

-0.78 

1.7 

0.45 

-0.34 

511 


Wavelength  Spectrum 
A 


Energy  Levels 
K 


gA 

108/sec 


gf 


Log  gf 


4186.02 

W i 

17701 

- 41583 

0.47 

0.12 

-0.91 

4199.63 

W i 

17107 

- 40912 

0.39 

0.10 

-0.98 

4200.03 

W i 

16431 

- 40234 

0.39 

0.10 

-0.99 

4203.82 

W i 

12162 

- 35943 

0.19 

0.05  1 

-1.29 

4204.41 

W i 

19256 

- 43034 

2.6 

0.68 

-0.17 

4207.05 

W i 

19648 

- 43411 

3.8 

1.0 

0.01 

4215.38 

W I 

19535 

- 43251 

1.8 

0.49 

-0.31 

4218.56 

W I 

18280 

- 41979 

0.64 

0.17 

-0.77 

4219.38 

W I 

6219 

- 29913 

0.099 

0.026 

-1.58 

4222.06 

W I 

15070 

- 38748 

0.51 

0.14 

-0.86 

4224.76 

W I 

23930 

- 47593 

3.1 

0.82 

-0.08 

4226.34 

W I 

19256 

- 4291 1 

0.69 

0.19 

-0.73 

4226.92 

W I 

18083 

- 41734 

0.60 

0.16 

-0.80 

4233.00 

W I 

18117 

- 41734 

0.60 

0.16 

-0.79 

4234.35 

W I 

19256 

- 42866 

2.2 

0.59 

-0.23 

4241.45 

W I 

15460 

- 39030 

1.5 

0.40 

-0.40 

4244.37 

W I 

6219 

- 29773 

0.21 

0.056 

-1.26 

4249.46 

W I 

13349 

- 36874 

0.15 

0.041 

-1.38 

4258.53 

W I 

17107 

- 40583 

0.44 

0.12 

-0.93 

4259.36 

W I 

21449 

- 44920 

7.9 

2.1 

0.33 

4259.94 

W I 

17008 

- 40476 

0.42 

0.1 1 

—0.94 

4260.29 

W I 

18117 

- 41583 

2.1 

0.58 

-0.24 

4263.32 

W I 

23047 

- 46497 

8.7 

2.4 

0.37 

4266.54 

W I 

23930 

- 47362 

2.9 

0.80 

-0.10 

4269.39 

W I 

2951 

- 26367 

0.20 

0.054 

-1.27 

4269.78 

W I 

18280 

- 41694 

1.2 

0.33 

-0.49 

4273.69 

W I 

22477 

- 45869 

1.9 

0.53 

-0.27 

4274.55 

W I 

20064 

- 43452 

3.9 

1.1 

0.03 

4275.49 

W I 

18117 

- 41499 

1.7 

0.47 

-0.33 

4276.75 

W I 

19535 

- 4291 1 

2.5 

0.69 

-0.16 

4282.34 

W I 

19256 

- 42601 

1.5 

0.43 

-0.37 

4284.96 

W I 

19535 

- 42866 

0.69 

0.19 

-0.72 

4286.01 

W I 

13349 

- 36674 

0.29 

0.080 

-1.10 

4294.10 

W I 

13307 

- 36588 

0.28 

0.079 

-1.10 

4294.61 

W I 

2951 

- 26230 

0.57 

0.16 

-0.80 

4302.11 

W I 

2951 

- 26189 

0.30 

0.084 

-1.07 

4306.88 

W I 

24763 

- 47975 

10. 

2.9 

0.46 

4307.64 

W I 

19826 

- 43034 

1.8 

0.49 

-0.31 

4330.66 

W I 

19826 

- 4291 1 

1.3 

0.36 

-0.44 

4330.97 

W I 

19828 

- 42911 

1.3 

0.36 

-0.44 

4332.13 

W i 

14976 

- 38053 

0.43 

0.12 

0.91 

4345.84 

W I 

18974 

- 41979 

0.55 

0.16 

-0.81 

4347.00 

W I 

19254 

- 42251 

1.3 

0.37 

-0.43 

4347.51 

W I 

19256 

- 42251 

0.59 

0.17 

-0.77 

4348.12 

W I 

20983 

- 43975 

1.2 

0.33 

-0.48 

4355.16 

W i 

12162 

- 35117 

0.27 

0.077 

-1.11 

4361.82 

W i 

6219 

- 29139 

0.032 

0.0092 

-2.03 

4364.79 

W i 

3326 

- 26230 

0.022 

0.0063 

-2.20 

4365.96 

W i 

28393 

- 51291 

12. 

3.4 

0.53 

4372.53 

W I 

3326 

- 26189 

0.022 

0.0063 

r i 
ri 
1 

512 


Wavelength 

Spectrum  Energy  Levels 

gA 

gf 

Log  gf 

A 

k 

1 08/sec 

4378.49 

W 1 

4830 

- 27662 

0.043 

0.012 

-1.91 

4384.86 

W 1 

15460 

- 38259 

0.78 

0.22 

-0.65 

4389.84 

W 1 

19828 

- 42601 

0.79 

0.23 

-0.64 

4394.08 

W l 

18117 

- 40868 

0.73 

0.21 

-0.67 

4408.28 

W 1 

26676 

- 49355 

17. 

5.0 

0.70 

4412.20 

W l 

3326 

- 25984 

0.017 

0.0050 

-2.30 

4415.08 

W I 

18280 

- 40924 

0.41 

0.12 

-0.92 

4418.45 

W I 

20428 

- 43054 

0.76 

0.22 

—0.66 

4420.47 

W t 

19256 

- 41872 

1.1 

0.32 

-0.50 

4423.78 

W l 

22853 

- 45452 

2.7 

0.79 

-0.10 

4425.91 

W I 

18280 

- 40868 

0.41 

0.12 

-0.92 

4436.90 

W l 

20983 

- 43515 

3.1 

0.92 

-0.04 

4438.30 

W 1 

18974 

- 41499 

0.49 

0.14 

-0.84 

4441.81 

W 1 

17107 

- 39614 

0.46 

0.14 

-0.87 

4445.15 

W 1 

14976 

- 37466 

0.31 

0.093 

-1.03 

4449.01 

W 1 

12162 

- 34633 

0.14 

0.042 

-1.38 

4450.36 

W I 

22477 

- 44940 

1.3 

0.38 

-0.41 

4455.46 

W 1 

19256 

- 41694 

0.42 

0.12 

-0.91 

4458.09 

W I 

13307 

- 35732 

0.097 

0.029 

-1.54 

4458.30 

W l 

19828 

- 42251 

0.49 

0.14 

-0.84 

4460.50 

W 1 

13778 

- 36190 

0.33 

0.098 

-1.01 

4463.50 

W 1 

23930 

- 46328 

3.2 

0.94 

-0.03 

4466.35 

W l 

13349 

- 35732 

0.29 

0.087 

-1.06 

4484.19 

W 1 

1670 

- 23965 

0.049 

0.015 

-1.83 

4492.33 

W I 

17107 

- 39361 

0.27 

0.082 

-1.09 

4493.97 

W l 

19254 

- 41499 

0.79 

0.24 

-0.62 

4494.5  1 

W l 

19256 

- 41499 

0.89 

0.27 

-0.57 

4495.30 

W 1 

15070 

- 37309 

0. 1 5 

0.046 

-1.34 

4498.47 

W 1 

18974 

- 41198 

0.32 

0.097 

-1.01 

4504.86 

W I 

12162 

- 34354 

0.24 

0.073 

-1.14 

4512.91 

W I 

18117 

- 40269 

0.99 

0.30 

-0.52 

4513.30 

W l 

13349 

- 35499 

0.24 

0.073 

-1.14 

4529.76 

W I 

22477 

- 44547 

0.94 

0.29 

-0.54 

4530.47 

W I 

12162 

- 34229 

0.05  1 

0.016 

-1.80 

4534.71 

W I 

19826 

- 41872 

0.78 

0.24 

-0.62 

4535.05 

W I 

19828 

- 41872 

1.0 

0.31 

-0.51 

4536.66 

W I 

21856 

- 43893 

1.4 

0.42 

-0.37 

4542.89 

W 1 

15460 

- 37466 

0.13 

0.040 

-1.40 

4543.51 

W I 

21449 

- 43452 

3.0 

0.92 

-0.04 

4546.49 

W I 

18280 

- 40269 

1.2 

0.37 

-0.43 

455  1.85 

W I 

13349 

- 35311 

0.28 

0.087 

-1.06 

4556.87 

W I 

23930 

- 45869 

1.4 

0.43 

-0.37 

4558.97 

W I 

18083 

- 4001 1 

0.26 

0.082 

-1.08 

4559.11 

W I 

14976 

- 36904 

0.11 

0.034 

-1.46 

4563.59 

W I 

19828 

- 41734 

0.86 

0.27 

-0.57 

4565.32 

W I 

14976 

- 36874 

0.11 

0.034 

-1.47 

4570.66 

W I 

23047 

- 44920 

4.0 

1.2 

0.09 

4586.85 

W I 

9528 

- 31323 

0.040 

0.013 

-1.90 

4588.75 

W I 

26189 

- 47975 

12. 

3.6 

0.56 

4592.42 

W I 

19648 

- 41417 

0.79 

0.25 

-0.60 
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Wavelength  Spectrum  Energy  Levels 
A K 


4592.58 

W I 

13349 

- 35117 

4599.96 

W I 

24763 

- 46497 

4600.44 

W I 

18280 

- 40011 

4609.92 

W I 

15460 

- 37146 

4613.32 

W I 

6219 

- 27890 

4614.86 

W I 

19535 

- 41198 

4620.55 

W I 

19535 

- 41171 

4623.69 

W I 

16431 

- 38053 

4634.81 

W I 

16431 

- 38001 

4641.80 

W I 

4830 

- 26367 

4642.56 

W I 

13778 

- 35311 

4643.15 

W I 

20983 

- 42514 

4646.15 

W I 

19254 

- 40771 

4657.44 

W I 

27890 

- 49355 

4659.87 

W I 

0 

- 21454 

4661.23 

W I 

22477 

- 43924 

4661.97 

W I 

15460 

- 36904 

4668.46 

W I 

15460 

- 36874 

4676.63 

W I 

19535 

- 40912 

4677.69 

W I 

19826 

- 41198 

4679.04 

W I 

18280 

- 39646 

4680.52 

W I 

4830 

- 26189 

4683.54 

W I 

19826 

- 41 171 

4693.73 

W I 

26676 

- 47975 

4698.63 

W I 

19828 

- 41 104 

4700.41 

W I 

6219 

- 27488 

4702.47 

W I 

18974 

- 40234 

4706.17 

W I 

16431 

- 37674 

4711.19 

W I 

19256 

- 40476 

4712.49 

W I 

14976 

- 36190 

4716.86 

W I 

17008 

- 38203 

4718.63 

W I 

23930 

- 45117 

4720.40 

W I 

13307 

- 34486 

4725.14 

W I 

19254 

- 4041 1 

4729.65 

W I 

13349 

- 34486 

4745.57 

W I 

18117 

- 39183 

4752.21 

W I 

18974 

- 40011 

4752.58 

W I 

13307 

- 34342 

4757.55 

W I 

2951 

- 23965 

4757.78 

W I 

15070 

- 36082 

4758.21 

W I 

23930 

- 44940 

4773.91 

W I 

13778 

- 34719 

4787.94 

W I 

13349 

- 34229 

4788.43 

W I 

16431 

- 37309 

4797.55 

W I 

19828 

- 40666 

4799.92 

W I 

19648 

- 40476 

4807.37 

W I 

12162 

- 32958 

4816.1 1 

W I 

19254 

- 4001 1 

4816.82 

W i 

28600 

- 49355 

4835.02 

W I 

20428 

- 41 104 

gA 

108/sec 

gf 

Log  gf 

0.10 

0.032 

-1.50 

6.4 

2.0 

0.31 

0.23 

0.074 

-1.13 

0.45 

0.14 

-0.85 

0.039 

0.013 

-1.90 

0.23 

0.075 

-1.13 

0.33 

0.10 

-0.98 

0.12 

0.037 

-1.43 

0.23 

0.074 

-1.13 

0.0050 

0.0016 

-2.79 

0.18 

0.058 

-1.24 

0.48 

0.15 

-0.81 

0.29 

0.095 

-1.02 

11. 

3.5 

0.54 

0.023 

0.0076 

—2.12 

0.51 

0.17 

-0.78 

0.098 

0.032 

-1.49 

0.11 

0.037 

-1.44 

0.44 

0.14 

-0.84 

0.57 

0.19 

-0.73 

0.18 

0.060 

-1.22 

0.089 

0.029 

-1.53 

0.38 

0.12 

-0.91 

6.2 

2.1 

0.31 

0.28 

0.092 

-1.04 

0.0100 

0.0033 

-2.48 

0.22 

0.072 

-1.14 

0.071 

0.023 

-1.63 

0.19 

0.065 

-1.19 

0.093 

0.031 

-1.51 

0.10 

0.034 

-1.47 

0.72 

0.24 

—0.62 

0.036 

0.012 

-1.92 

0.38 

0.13 

-0.89 

0.12 

0.039 

-1.41 

0.1  1 

0.037 

-1.43 

0.21 

0.070 

-1.15 

0.042 

0.014 

-1.85 

0.010 

0.0035 

-2.45 

0.057 

0.019 

-1.71 

0.55 

0.19 

-0.73 

0.054 

0.019 

-1.73 

0.034 

0.012 

-1.93 

0.065 

0.022 

-1.65 

0.21 

0.072 

-1.14 

0.63 

0.22 

-0.66 

0.048 

0.017 

-1.78 

0.14 

0.049 

-1.31 

1.7 

0.59 

-0.23 

0.24 

0.084 

-1.08 

514 


Wavelength 

Spectrum  Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

4843.83 

W l 

3326 

— 

23965 

0.061 

0.021 

-1.67 

4854.09 

W l 

13349 

- 

33944 

0.05 1 

0.018 

-1.75 

4863.08 

W 1 

22477 

- 

43034 

0.41 

0.15 

-0.83 

4878.28 

W l 

18083 

- 

38576 

0.12 

0.042 

-1.38 

4886.91 

W I 

6219 

— 

26676 

0.063 

0.022 

-1.65 

4888.39 

W 1 

13778 

— 

34229 

0.022 

0.0080 

-2.10 

4890.29 

W l 

16431 

- 

36874 

0.047 

0.017 

-1.77 

4890.89 

W 1 

20428 

- 

40868 

0.14 

0.052 

-1.29 

4892.44 

W 1 

22477 

- 

4291  1 

0.48 

0.17 

-0.76 

4902.32 

W 1 

19254 

— 

39646 

0.19 

0.069 

-1.16 

4902.97 

W I 

19256 

— 

39646 

0.10 

0.037 

-1.43 

4910.74 

W I 

19256 

- 

39614 

0.16 

0.058 

-1.24 

4916.18 

W 1 

14976 

— 

3531  1 

0.057 

0.021 

-1.69 

4931.56 

W 1 

15460 

— 

35732 

0.086 

0.03  I 

-1.51 

4953.09 

W l 

19828 

— 

4001 1 

0.22 

0.079 

-1.10 

4957.37 

W I 

13778 

— 

33944 

0.045 

0.017 

-1.78 

4972.57 

W 1 

19256 

- 

39361 

0.084 

0.03 1 

-1.51 

4979.85 

W 1 

18280 

- 

38356 

0.23 

0.084 

-1.07 

4982.60 

W 1 

0 

- 

20064 

0.0052 

0.0019 

-2.71 

4984.72 

W l 

18974 

— 

39030 

0.1 1 

0.041 

-1.39 

4986.94 

W I 

15070 

— 

35117 

0.1 1 

0.041 

-1.39 

4995.32 

W I 

22853 

- 

42866 

0.23 

0.085 

-1.07 

5002.80 

W I 

20428 

- 

4041  1 

0.1 1 

0.043 

-1.37 

5006. 1 6 

W l 

6219 

- 

26189 

0.044 

0.017 

-1.78 

5015.32 

W l 

4830 

— 

24763 

0.020 

0.0074 

-2.13 

5040.36 

W 1 

13307 

— 

33141 

0.053 

0.020 

-1.70 

5052.23 

W I 

20983 

- 

40771 

0.18 

0.069 

-1.16 

5053.30 

W l 

1670 

- 

21454 

0.029 

0.01  1 

-1.95 

5054.61 

W 1 

1670 

- 

21449 

0.0074 

0.0028 

-2.55 

5055.53 

W I 

22477 

— 

42251 

0.34 

0.13 

-0.88 

5069.15 

W I 

3326 

— 

23047 

0.012 

0.0045 

-2.35 

51 10.36 

W I 

15070 

- 

34633 

0.057 

0.022 

-1.65 

5124.24 

W I 

14976 

- 

34486 

0.055 

0.022 

-1.67 

5130.11 

W I 

23965 

- 

43452 

0.59 

0.23 

-0.63 

5138.40 

W I 

28233 

— 

47689 

2.2 

0.88 

-0.05 

5145.77 

W I 

20983 

— 

40411 

0.33 

0.13 

-0.88 

5183.97 

W I 

18974 

— 

38259 

0.14 

0.055 

-1.26 

5192.72 

W I 

14976 

- 

34229 

0.059 

0.024 

-1.62 

5195.63 

W I 

25984 

- 

45225 

0.66 

0.27 

-0.58 

5203.26 

W I 

19535 

— 

38748 

0.21 

0.086 

-1.07 

5204.51 

W I 

20428 

— 

39637 

0.34 

0.14 

-0.86 

5206.19 

W I 

19828 

- 

39030 

0.29 

0.12 

-0.93 

5212.79 

W I 

28797 

- 

47975 

2.8 

1.1 

0.05 

5224.67 

W I 

4830 

- 

23965 

0.057 

0.023 

-1.63 

5233.54 

W I 

19254 

— 

38356 

0.14 

0.059 

-1.23 

5242.99 

W I 

16431 

— 

35499 

0.15 

0.061 

-1.21 

5254.54 

W I 

15460 

— 

34486 

0.048 

0.020 

-1.70 

5255.42 

W I 

22477 

— 

41499 

0.46 

0.19 

-0.72 

5259.36 

W I 

27488 

— 

46497 

2.9 

1.2 

0.08 

5275.55 

W I 

19256 

- 

38206 

0.18 

0.077 

-1.11 

515 


Wavelength  Spectrum  Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

5318.87 

W i 

27662 

— 

46458 

1.2 

0.52 

-0.29 

5337.37 

W I 

26189 

- 

44920 

0.77 

0.33 

-0.48 

5348.95 

W I 

26230 

- 

44920 

1.2 

0.53 

-0.27 

5350.44 

W I 

29393 

- 

48078 

2.2 

0.93 

-0.03 

5351.90 

W I 

27778 

— 

46458 

0.98  . 

0.42 

-0.38 

5354.46 

W I 

9528 

— 

28199 

0.0055 

0.0024 

-2.62 

5355.26 

W I 

19535 

— 

38203 

0.056 

0.024 

-1.62 

5357.12 

W I 

15460 

— 

34122 

0.018 

0.0076 

-2.12 

5368.70 

W I 

28233 

- 

46855 

0.65 

0.28 

-0.55 

5374.16 

W I 

20428 

— 

39030 

0.12 

0.05  1 

-1.29 

5388.02 

W I 

19648 

— 

38203 

0.094 

0.041 

-1.39 

5397.97 

W I 

19254 

- 

37774 

0.058 

0.025 

-1.59 

5419.40 

W I 

22477 

- 

40924 

0.10 

0.045 

-1.35 

5422.89 

W I 

22477 

- 

,40912 

0.061 

0.027 

-1.57 

5423.93 

W I 

19828 

— 

38259 

0.029 

0.013 

-1.90 

5435.06 

W l 

1670 

— 

20064 

0.0014 

0.00063 

-3.20 

5435.61 

W I 

17107 

— 

35499 

0.022 

0.0098 

-2.01 

5440.08 

W I 

19826 

— 

38203 

0.038 

0.017 

-1.77 

5456.59 

W I 

23930 

— 

42251 

0.30 

0.13 

-0.88 

5475.11 

W I 

28199 

— 

46458 

0.50 

0.23 

-0.65 

5477.80 

W I 

9528 

— 

27778 

0.0088 

0.0040 

-2.40 

5486.01 

W I 

31433 

- 

49656 

1.4 

0.65 

-0.19 

5487.78 

W I 

4830 

- 

23047 

0.00060 

0.00027 

-3.57 

5492.32 

W I • 

29773 

- 

47975 

4.4 

2.0 

0.30 

5496.24 

W I 

22477 

— 

40666 

0.086 

0.039 

-1.41 

5500.51 

W i 

19826 

— 

38001 

0.1  1 

0.05  1 

-1.29 

5503.45 

W I 

14976 

— 

33141 

0.029 

0.013 

-1.88 

5508.63 

W 1 

20428 

— 

38576 

0.048 

0.022 

-1.66 

5514.70 

W 1 

3326 

- 

21454 

0.0085 

0.0039 

-2.41 

5521.01 

W I 

18083 

— 

36190 

0.022 

0.0100 

-2.00 

5531.38 

W I 

18117 

— 

36190 

0.038 

0.018 

-1.76 

5537.74 

W I 

19256 

— 

37309 

0.052 

0.024 

-1.62 

5539.49 

W I 

20983 

— 

39030 

0.049 

0.022 

-1.65 

5576.34 

W I 

20428 

- 

38356 

0.030 

0.014 

-1.85 

5604.33 

W i 

31818 

— 

49656 

1.3 

0.59 

-0.23 

5617.08 

W i 

17701 

_ 

35499 

0.018 

0.0086 

-2.06 

5624.58 

W I 

19535 

- 

37309 

0.019 

0.0090 

-2.04 

5629.65 

W I 

15070 

- 

32828 

0.0086 

0.0041 

-2.39 

5631.26 

W I 

33370 

— 

51123 

1.4 

0.65 

-0.19 

5631.97 

W I 

12162 

— 

29913 

0.012 

0.0056 

—2.25 

5642.04 

W I 

1670 

_ 

19389 

0.00017 

0.00008 

-4.09 

5648.38 

W I 

18974 

- 

36674 

0.19 

0.092 

-1.04 

5660.07 

W I 

18280 

- 

35943 

0.018 

0.0088 

-2.06 

5660.75 

W I 

19648 

- 

37309 

0.1  1 

0.055 

-1.26 

5664.34 

W i 

18083 

— 

35732 

0.017 

0.0083 

-2.08 

5673.56 

W i 

19254 

_ 

36874 

0.024 

0.01  1 

-1.94 

5674.42 

W I 

19256 

— 

36874 

0.085 

0.041 

-1.39 

5675.38 

W i 

18117 

- 

35732 

0.015 

0.007  1 

-2. 1 5 

5676.61 

W i 

12162 

— 

29773 

0.0055 

0.0027 

-2.58 

5676.93 

W I 

17701 

- 

3531  1 

0.03  1 

0.015 

-1.83 

516 


Wavelength  Spectrum  Energy  Levels 
A k 


5697.82 

W t 

13778 

- 

31323 

5723.06 

W l 

25984 

- 

43452 

5735.09 

W i 

27488 

- 

44920 

5739.60 

W l 

32238 

- 

49656 

5747.26 

W l 

30683 

— 

48078 

5749.22 

W I 

30587 

— 

47975 

5756.09 

W l 

15460 

— 

32828 

5759.65 

W 1 

29139 

- 

46497 

5793.07 

W 1 

27662 

- 

44920 

5796.51 

W l 

17107 

— 

34354 

5799.53 

W l 

13349 

_ 

30587 

5804.87 

W l 

26230 

- 

43452 

5806.07 

W 1 

18280 

- 

35499 

5822.60 

W 1 

22477 

- 

39646 

5833.59 

W I 

22477 

— 

39614 

5838.99 

W l 

17107 

_ 

34229 

5845.26 

W l 

29393 

- 

46497 

5851.56 

W l 

26367 

- 

43452 

5856.62 

W l 

20983 

- 

38053 

5864.63 

W I 

19828 

— 

36874 

5874.23 

W 1 

19256 

— 

36275 

5875.66 

W I 

17107 

- 

34122 

5880.22 

W I 

34122 

- 

51123 

5891.61 

W I 

189-4 

- 

35943 

5902.66 

W 1 

19254 

— 

36190 

5947.58 

W I 

13778 

— 

30587 

5953.97 

W I 

20983 

- 

37774 

5956.18 

W I 

17701 

- 

34486 

5965.86 

W I 

18974 

- 

35732 

5972.52 

W I 

3326 

— 

20064 

5978.89 

W l 

28199 

— 

44920 

5983.84 

W I 

28233 

- 

44940 

6009.04 

W I 

18083 

— 

34719 

6012.81 

W I 

19648 

- 

36275 

6021.54 

W I 

18117 

— 

34719 

6028.35 

W I 

29913 

— 

46497 

6043.33 

W I 

31433 

— 

47975 

6049.92 

W I 

18974 

- 

35499 

6065.09 

W I 

20983 

- 

37466 

6081.48 

W I 

18280 

— 

34719 

61 1 1.68 

W I 

1 5460 

— 

31818 

6115.55 

W I 

14976 

— 

31323 

6128.27 

W I 

28233 

— 

44547 

6143.94 

W I 

22477 

- 

38748 

6153.73 

W I 

19254 

— 

35499 

6154.86 

W I 

17701 

— 

33944 

6203.51 

W I 

19828 

- 

35943 

6254.29 

W I 

33370 

- 

49355 

6285.90 

W I 

19828 

— 

35732 

6292.03 

W I 

13307 

- 

29196 

gA  gf  Log  gf 


1 08/sec 

0.0100 

0.0049 

-2.31 

0. 1 3 

0.065 

-1.19 

1.7 

0.82 

-0.09 

0.54 

0.27 

-0.58 

0.47 

0.23 

-0.64 

0.91 

0.45 

-0.34 

0.01 1 

0.0055 

-2.26 

0.32 

0.16 

-0.80 

0.40 

0.20 

-0.69 

0.020 

0.010 

-1.99 

0.0024 

0.0012 

-2.93 

0.89 

0.45 

-0.35 

0.028 

0.014 

-1.84 

0.046 

0.023 

-1.63 

0.091 

0.046 

-1.33 

0.020 

0.010 

-1.99 

0.87 

0.44 

-0.35 

0.58 

0.30 

-0.52 

0.049 

0.025 

-1.60 

0.070 

0.036 

-1.44 

0.030 

0.015 

-1.81 

0.013 

0.0067 

-2.17 

1.7 

0.88 

-0.05 

0.033 

0.017 

-1.77 

0.10 

0.053 

-1.27 

0.030 

0.016 

-1.80 

0.055 

0.029 

-1.53 

0.022 

0.012 

-1.94 

0.13 

0.069 

-1.16 

0.00078 

0.00042 

-3.38 

0.62 

0.33 

-0.48 

0.63 

0.34 

-0.47 

0.023 

0.013 

-1.90 

0.15 

0.082 

-1.08 

0.069 

0.037 

-1.43 

1.0 

0.55 

-0.26 

1.4 

0.79 

-0.10 

0.029 

0.016 

-1.79 

0.05  1 

0.028 

-1.55 

0.040 

0.022 

-1.66 

0.01 1 

0.0059 

-2.23 

0.0092 

0.0051 

-2.29 

0.64 

0.36 

-0.44 

0.075 

0.042 

-1.37 

0.045 

0.026 

-1.59 

0.029 

0.016 

-1.78 

0.051 

0.030 

-1.53 

2.0 

1.2 

0.07 

0.068 

0.040 

-1.39 

0.017 

0.010 

-1.99 
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Wavelength  Spectrum  Energy  Levels 
A K 


6303.24 

W I 

19256 

— 

35117 

6404.20 

W I 

14976 

- 

30587 

6445.13 

W I 

18974 

- 

34486 

6508.02 

W I 

13778 

- 

29139 

6532.42 

W I 

20428 

— 

35732 

6538.14 

W I 

19826 

_ 

35117 

6563.22 

W I 

19254 

— 

34486 

6573.95 

W I 

20983 

— 

36190 

6607.15 

W I 

17107 

— 

32238 

6609.04 

W I 

15460 

— 

30587 

6611.64 

W I 

32958 

— 

48078 

6621.68 

W I 

19256 

— 

34354 

6678.41 

W I 

18974 

- 

33944 

6693.12 

W I 

14976 

- 

29913 

6746.56 

W I 

23930 

— 

38748 

6805.28 

W I 

19254 

— 

33944 

6814.95 

W I 

22477 

- 

37146 

6820.28 

W I 

19828 

- 

34486 

6828.42 

W I 

31818 

- 

46458 

6853.73 

W I 

19535 

— 

34122 

6876.02 

W I 

35117 

— 

49656 

6908.29 

W I 

13307 

— 

27778 

6934.27 

W I 

14976 

- 

29393 

6964.12 

W I 

13307 

— 

27662 

6984.30 

W I 

13349 

— 

27662 

6993.26 

W I 

19826 

— 

34122 

6994.08 

W I 

19828 

— 

34122 

7098.22 

W I 

44547 

- 

58631 

7111.18 

W I 

20428 

— 

34486 

7140.54 

W I 

13778 

— 

27778 

7162.66 

W I 

18280 

_ 

32238 

7191.37 

W I 

31323 

- 

45225 

7198.62 

W I 

19254 

- 

33141 

7200.18 

W I 

13778 

— 

27662 

7216.31 

W I 

18974 

— 

32828 

7226.05 

W I 

19535 

— 

33370 

7237.08 

W I 

37309 

- 

51123 

7278.23 

W I 

15460 

- 

29196 

7285.80 

W I 

19648 

- 

33370 

7296.58 

W I 

19256 

— 

32958 

7385.08 

W I 

18280 

— 

31818 

7483.35 

W I 

20983 

- 

34342 

7504.16 

W I 

13307 

— 

26630 

7508.99 

W I 

19828 

— 

33141 

7520.66 

W I 

19535 

— 

32828 

7537.43 

W I 

18974 

— 

32238 

7550.46 

W i 

18083 

— 

31323 

7569.91 

W I 

18117 

- 

31323 

7582.88 

W I 

28233 

— 

41417 

7614.1 1 

W I 

19828 

- 

32958 

gA 

108/sec 

gf 

Log  gf 

0.041 

0.025 

-1.61 

0.020 

0.012 

-1.92 

0.069 

0.043 

-1.37 

0.0044 

0.0028 

-2.55 

0.040 

0.025 

-1.60 

0.029 

0.018 

-1.74 

0.024 

0.016 

-1.81 

0.058 

0.038 

-1.42 

0.011 

0.0070 

-2.15 

0.0067 

0.0044 

-2.36 

1.4 

0.94 

.-0.03 

0.019 

0.013 

-1.89 

0.021 

0.014 

-1.85 

0.0079 

0.0053 

-2.28 

0.034 

0.023 

-1.63 

0.01 1 

0.0074 

-2.13 

0.035 

0.025 

-1.61 

0.017 

0.012 

-1.94 

0.44 

0.31 

-0.51 

0.0075 

0.0053 

-2.27 

0.51 

0.36 

-0.44 

0.0016 

0.0011  . 

-2.94 

0.0040 

0.0029 

-2.54 

0.0022 

0.0016 

-2.80 

0.0037- 

0.0027 

-2.56 

0.013 

0.0099 

-2.01 

0.0077 

0.0057 

-2.25 

1.1 

0.87 

-0.06 

0.0087 

0.0066 

-2.18 

0.0046 

0.0035 

-2.45 

0.0093 

0.0071 

-2. 1 5 

0.23 

0.18 

-0.75 

0.0075 

0.0058 

-2.23 

0.0032 

0.0025 

-2!  60 

0.0069 

0.0054 

-2.27 

0.0064 

0.0050 

-2.30 

1.2 

0.96 

-0.02 

0.0045 

0.0036 

-2.45 

0.023 

0.018 

-1.74 

0.020 

0.016 

-1.79 

0.0064 

0.0052 

-2.28 

0.015 

0.013 

-1.89 

0.0015 

0.0013 

-2.90 

0.014 

0.012 

-1.92 

0.0043 

0.0037 

-2.44 

0.0098 

0.0083 

-2.08 

0.0075 

0.0065 

-2.19 

0.015 

0.013 

-1.89 

0.082 

0.070 

-1.15 

0.024 

0.02  1 

-1.68 
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Wavelength  Spectrum  Energy  Levels 
A K 


7688.94 

W l 

19826 

- 

32828 

7701.00 

W l 

19256 

- 

32238 

7761.14 

W t 

13349 

- 

26230 

7784.12 

W I 

18974 

- 

31818 

7808.94 

W t 

14976 

— 

27778 

7863.46 

W i 

20428 

— 

33141 

7867.03 

W l 

16431 

- 

29139 

7880.34 

W i 

14976 

- 

27662 

7886.47 

W i 

1 3307 

- 

25984 

7940.93 

W 1 

13778 

— 

26367 

7957.06 

W 1 

19254 

— 

31818 

8017.18 

W l 

18117 

- 

30587 

8054.86 

W 1 

13778 

- 

26189 

8055.60 

W I 

19828 

- 

32238 

8060.36 

W 1 . 

18280 

— 

30683 

8123.79 

W 1 

18280 

— 

30587 

8165.70 

W I 

28233 

- 

40476 

8210.20 

W I 

19256 

- 

31433 

8322.00 

W I 

23930 

- 

35943 

8338.01 

W 1 

19828 

— 

31818 

8348.76 

W 1 

20983 

— 

32958 

8382.87 

W I 

9528 

- 

21454 

8402.55 

W 1 

19535 

- 

31433 

8475.16 

W I 

18117 

- 

29913 

8585.06 

W 1 

22477 

— 

34122 

8594.37 

W I 

18280 

— 

29913 

8613.26 

W 1 

19826 

- 

31433 

8614.48 

W 1 

19828 

- 

31433 

8865.50 

W l 

18117 

- 

29393 

gA 

108/sec 

gf 

Log  gf 

0.018 

0.016 

-1.81 

0.0050 

0.0044 

-2.35 

0.0012 

0.0010 

-2.98 

0.01 1 

0.010 

-1.99 

0.0022 

0.0020 

-2.71 

0.0066 

0.0061 

—2.22 

0.001 1 

0.00099 

— 3*oT 

0.0014 

0.0013 

— 2.88 

0.001  1 

0.0010 

— 2.99 

0.0020 

0.0019 

-2.73 

0.0034 

0.0033 

-2.49 

0.016 

0.016 

-1.80 

0.0014 

0.0014 

-2.86 

0.026 

0.025 

-1.60 

0.0042 

0.0041 

-2.39 

0.0099 

0.0098 

-2.01 

0.040 

0.040 

-1.39 

0.0053 

0.0054 

-2.27 

0.015 

0.016 

— L80 

0.01  1 

0.01 1 

-1.95 

0.0066 

0.0069 

-2.16 

0.00019 

0.00020 

-3.69 

0.0043 

0.0046 

-2.34 

0.0028 

0.003  1 

-2.51 

0.059 

0.065 

-1.18 

0.0065 

0.0072 

-2.14 

0.0078 

0.0086 

-2.06 

0.0033 

0.0037 

-2.43 

0.0077 

0.0091 

-2.04 
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Wavelength  Spectrum  Energy  Levels 


A 

2001.71 

W 

II 

3173 

K 

- 53114 

2008.07 

W 

II 

4716 

- 

54499 

2009.98 

w 

II 

1518 

— 

51254 

2010.23 

w 

II 

3173 

— 

52902 

2026.08 

w 

II 

4716 

— 

54057 

2029.98 

w 

II 

6147 

_ 

55393 

2049.63 

w 

II 

1519 

- 

50292 

2065.57 

w 

II 

4716 

- 

53114 

2071.21 

w 

II 

3173 

- 

51438 

2075.59 

w 

II 

8711 

— 

56875 

2079.11 

w 

II 

6147 

_ 

54229 

2089.14 

w 

II 

4716 

- 

52567 

2094.75 

w 

II 

1519 

- 

49242 

2100.67 

w 

II 

0 

- 

47589 

2106.18 

w 

II 

1519 

— 

48983 

2110.34 

w 

II 

8711 

— 

56084 

2118.87 

w 

II 

0 

— 

47180 

2121.59 

w 

II 

3173 

- 

50292 

2153.56 

w 

II 

6147 

- 

52567 

2157.80 

w 

II 

4716 

— 

51045 

2166.32 

w 

II 

4716 

— 

50863 

2194.52 

w 

II 

0 

— 

45554 

2204.48 

w 

II 

6147 

- 

51495 

2248.75 

w 

II 

0 

— 

44455 

2270.24 

w 

II 

1519 

— 

45554 

2303.83 

w 

II 

1519 

— 

44912 

2315.02 

w 

II 

3173 

— 

46355 

2326.09 

w 

II 

6147 

- 

49125 

2328.31 

w 

II 

1519 

— 

44455 

2333.77 

w 

II 

1519 

— 

44355 

2358.81 

w 

II 

3173 

— 

45554 

2390.37 

w 

II 

7421 

— 

49242 

2392.93 

w 

II 

4716 

- 

46493 

2397.09 

w 

II 

3173 

— 

44877 

2404.24 

w 

II 

8711 

— 

50292 

2411.54 

w 

II 

17437 

— 

58892 

2419.34 

w 

II 

20040 

- 

61361 

2421.01 

w 

II 

13412 

- 

54705 

2427.49 

w 

II 

3173 

- 

44355 

2435.01 

w 

II 

20534 

— 

61590 

2446.39 

w 

II 

7421 

— 

48285 

245  1 .48 

w 

II 

1519 

- 

42298 

2466.52 

w 

II 

1519 

- 

42049 

2470.80 

w 

II 

20781 

- 

61241 

2477.80 

w 

II 

6147 

— 

46493 

2484.40 

w 

II 

20040 

— 

60279 

2488.77 

w 

II 

7420 

— 

47589 

2489.23 

w 

II 

4716 

— 

44877 

2492.93 

w 

II 

14857 

- 

54959 

2496.64 

w 

II 

4716 

- 

44758 

gA 

108/sec 

gf 

Log  gf 

20. 

1.2 

0.07 

62. 

3.7 

0.57 

15. 

0.92 

-€.04 

16. 

0.97 

-0.01 

37. 

2.3 

0.36 

85. 

5.3 

0.72 

22. 

1.4 

0.14 

17. 

1.1 

0.03 

21. 

1.4 

0.14 

25. 

1.6 

0.21 

93. 

6.0 

0.78 

19. 

1.2 

0.10 

33. 

2.2 

0.34 

9.1 

0^60 

-0.22 

8.8 

0.59 

-0.23 

24. 

1.6 

0.20 

9.5 

0.64 

-0.19 

23. 

1.5 

0.19 

16. 

1.1 

0.06 

13. 

0.91 

-0.04 

26. 

1.8 

0.25 

3.1 

0.22 

-0.65 

40. 

2.9 

0.47 

4.7 

0.35 

-€.45 

3.2 

0.25 

-€.61 

5.4 

0.43 

-€.36 

7.4 

0.59 

-0.23 

24. 

1.9 

0.29 

1.7 

0.14 

-0.86 

3.5 

0.29 

-0.54 

3.0 

0.25 

-0.60 

21. 

1.8 

0.26 

11. 

0.97 

-0.01 

48. 

4.1 

0.61 

18. 

1.6 

0.19 

47. 

4.1 

0.61 

46. 

4.1 

0.61 

29. 

2.5 

0.40 

18. 

1.6 

0.21 

79. 

7.0 

0.85 

53. 

4.8 

0.68 

55. 

5.0 

0.70 

16. 

1.4 

0. 1 5 

126. 

12. 

1.06 

70. 

6.4 

€.81 

45. 

4.2 

0.62 

86. 

8.0 

0.90 

58. 

5.4 

0.73 

80. 

7.5 

0.87 

34. 

3.2 

0.50 
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Wavelength  Spectrum  Energy  Levels 
A K 


2497.48 

W II 

6147 

- 

46175 

2499.69 

W II 

7420 

- 

47413 

2510.47 

W II 

19071 

— 

58892 

2518.14 

W II 

10593 

- 

50292 

2522.04 

W II 

4716 

— 

44355 

2534.82 

W il 

20781 

— 

60219 

2549.09 

W 11 

3173 

- 

42390 

2554.86 

W ll 

0 

— 

39129 

2555.09 

W 11 

3173 

- 

42298 

2563.16 

W II 

17437 

— 

56440 

2563.91 

W 11 

1 1301 

— 

50292 

2571.44 

W ll 

3173 

- 

42049 

2572.24 

W 11 

20534 

— 

59399 

2573.95 

W ll 

16553 

- 

55393 

2581.20 

W II 

6147 

— 

44877 

2589.17 

W II 

6147 

— 

44758 

2591.49 

W ll 

0 

- 

38576 

2598.74 

W ll 

8711 

- 

47  1 80 

2603.02 

W 11 

16553 

- 

54959 

2615.44 

W 11 

15147 

— 

55370 

2653.42 

W 11 

16553 

— 

54229 

2653.57 

W 11 

4716 

- 

42390 

2658.04 

W ll 

1519 

- 

39129 

2666.49 

W ll 

7421 

- 

44912 

2677.79 

W ll 

4716 

— 

42049 

2697.71 

W II 

1519 

— 

38576 

2701.48 

W ll 

14857 

- 

5 1 863 

2702.1  1 

W II 

13434 

- 

5043  1 

2709.58 

W tl 

14968 

- 

5 1 863 

2710.78 

W II 

16235 

- 

531  14 

2716.32 

W ll 

14634 

— 

51438 

2718.04 

W II 

16590 

- 

53370 

2729.62 

W ll 

8833 

- 

45457 

2740.79 

W II 

23804 

- 

60279 

2760.74 

W II 

19277 

— 

55488 

2761.59 

W II 

8711 

— 

44912 

2764.27 

W il 

0 

- 

36165 

2776.50 

W II 

14857 

- 

50863 

2778.69 

W ll 

16590 

- 

52567 

2799.03 

W ll 

15147 

— 

50863 

2801.05 

W II- 

13434 

— 

49125 

2805.92 

W il 

16235 

- 

51863 

2812.25 

W ll 

13434 

— 

48983 

2822.57 

W II 

13412 

— 

48831 

2918.63 

W ll 

11301 

— 

45554 

->9 

W ll 

14968 

— 

48831 

3024.50 

W ll 

11301 

- 

44355 

3149.85 

W ll 

13173 

— 

44912 

3189.24 

W II 

15147 

- 

46493 

3572.48 

W ll 

10593 

- 

38576 

gA 

108/sec 

gf 

Log  gf 

2 y 

2.0 

0.31 

4L 

3.9 

0.59 

1 12. 

11. 

1.02 

32. 

3.1 

0.49 

36. 

3.4 

0.53 

76. 

7.4 

0.87 

3.7 

0.36 

-0.44 

12. 

1.2 

0.08 

43. 

4.2 

0.63 

285. 

28. 

1.45 

60. 

5.9 

0.77 

37. 

3.7 

0.57 

266. 

26. 

1.42 

87. 

8.6 

0.94 

6.0 

0.60 

-0.22 

58. 

5.9 

0.77 

4.6 

0.46 

-0.33 

32. 

3.2 

0.51 

84. 

8.5 

0.93 

77.  ‘ 

7.9 

0.90 

49. 

5.2 

0.72 

7.7 

6.81 

-0.09 

15. 

1.6 

0.21 

14. 

1.5 

0.18 

14. 

1.5 

0.18 

6.9 

0.75 

-0.12 

37. 

4.1 

0.61 

1 18. 

13. 

1.11 

75. 

8.2 

0.91 

44. 

4.9 

0.69 

70. 

7.8 

0.89 

92. 

10. 

1.01 

19. 

2.1 

0.32 

149. 

17. 

1.23 

59. 

6.7 

0.83 

16. 

1.9 

0.27 

6.9 

0.79 

-0.10 

131. 

15. 

1.18 

42. 

4.9 

0.69 

66. 

7.7 

0.89 

96. 

11. 

1.05 

124. 

15. 

1.16 

24. 

2.8 

0.45 

92. 

11. 

1.04 

12. 

1.6 

0.20 

125. 

16. 

1.21 

20. 

2.7 

0.43 

15. 

2.2 

0.34 

24. 

3.7 

0.56 

3.5 

0.67 

-0.17 
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Wavelength  Spectrum  Energy  Levels 
A K 


3592.42 

W 

II 

11301 

- 39129 

3613.79 

W 

II 

14634 

- 42298 

3641.41 

w 

II 

8711 

- 36165 

3646.52 

w 

II 

14634 

- 42049 

3657.59 

w 

II 

8833 

- 36165 

3716.08 

w 

II 

15147 

- 42049 

3736.22 

w 

II 

18001 

- 44758 

3851.57 

w 

II 

13173 

- 39129 

gA 

108/sec 

gf 

Log  gf 

4.1 

0.80 

-0.10 

10. 

2.0 

0.30 

5.5 

1.1 

0.04 

9.6 

1.9 

0.28 

1.8 

0.37 

-0.44 

6.8 

1.4 

0.15 

13. 

2.6 

0.42 

1.3 

0.30 

-0.53 

Wavelength 

Spectrum  Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2354.20 

Y l 

530 

— 

42995 

0.77 

0.064 

-1.19 

2490.42 

Y i 

530 

- 

40672 

0.66 

0.062 

-1.21 

2681.65 

Y l 

0 

- 

37279 

0.22 

0.024 

-1.62 

2695.39 

Y i 

530 

- 

37620 

0.37 

0.040 

-1.40 

2723.00 

Y l 

530 

— 

37244 

1.2 

0.14 

-0.87 

2730.08 

Y l 

0 

— 

36618 

0.23 

0.026 

-1.59 

2742.53 

Y l 

0 

- 

36452 

0.71 

0.080 

-1.09 

2760.10 

Y l 

530 

- 

36751 

1.6 

0.18 

-0.75 

2791.20 

Y l 

0 

- 

35817 

0.1 1 

0.012 

-1.91 

2813.64 

Y l 

530 

— 

36061 

0.25 

0.029 

-1.54 

2818.86 

Y l 

10529 

_ 

45994 

2.7 

0.32 

-0.49 

2822.56 

Y i 

10529 

- 

45948 

6.7 

0.80 

-0.10 

2886.48 

Y l 

11360 

- 

45994 

15. 

1.9 

0.28 

2919.05 

Y l 

0 

— 

34248 

0.92 

0.12 

-0.93 

2948.40 

Y l 

0 

— 

33907 

2.1 

0.27 

-0.57 

2964.96 

Y i 

530 

— 

34248 

2.1 

0.27 

-0.56 

2974.59 

Y l 

0 

- 

33608 

2.4 

0.32 

-0.50 

2984.26 

Y l 

530 

- 

34030 

4.2 

0.56 

-0.26 

2995.26 

Y l 

530 

- 

33907 

0.38 

0.05 1 

-1.29 

2996.94 

Y l 

0 

— 

33358 

0.65 

0.088 

-1.06 

3005.26 

Y i 

0 

— 

33265 

0.32 

0.043 

-1.37 

3018.95 

Y i 

10529 

- 

43644 

4.5 

0.61 

-0.21 

3021.73 

Y i 

530 

- 

33614 

0.66 

0.091 

-1.04 

3022.28 

Y l 

530 

- 

33608 

0.44 

0.060 

-1.22 

3045.37 

Y I 

530 

— 

33358 

0.91 

0.13 

-0.90 

3111.81 

Y i 

10529 

— 

42656 

2.9 

0.42 

-0.37 

3191.31 

Y I 

11360 

- 

42686 

5.4 

0.83 

-0.08 

3340.38 

Y I 

16066 

- 

45994 

1 1. 

1.9 

0.27 

3388.59 

Y I 

15246 

- 

44748 

13. 

2.2 

0.34 

3397.04 

Y i 

16234 

— 

45664 

8.9 

1.5 

0.19 

3412.47 

Y I 

15712 

— 

45008 

14. 

2.4 

0.38 

3450.95 

Y I 

16234 

- 

45204 

12. 

2.1 

0.33 

3485.73 

Y I 

17116 

- 

45796 

35. 

6.3 

0.80 

3521.53 

Y I 

14949 

— 

43338 

8.0 

1.5 

0.17 

3551.80 

Y I 

14949 

— 

43096 

13. 

2.4 

0.38 

3552.69 

Y I 

0 

— 

28140 

0.77 

0.15 

-0.83 

3558.76 

Y i 

15246 

- 

43338 

18. 

3.4 

0.53 

3571.43 

Y i 

15712 

- 

43704 

22. 

4.1 

0.61 

3576.05 

Y I 

16234 

- 

44190 

35.  ' 

6.7 

0.83 

3589.69 

Y I 

15246 

— 

43096 

9.9 

1.9 

0.28 

3592.92 

Y I 

0 

— 

27824 

3.7 

0.71 

-0.15 

3620.94 

Y i 

530 

- 

28140 

6.2 

1.2 

0.09 

3692.53 

Y i 

17116 

- 

44190 

21. 

4.4 

0.64 

3718.12 

Y i 

16817 

— 

43704 

6.5 

1.4 

0.13 

3738.61 

Y i 

16597 

— 

43338 

5.9 

1.2 

0.09 

3749.89 

Y I 

16436 

— 

43096 

4.8 

1.0 

0.00 

3887.77 

Y i 

11360 

— 

37074 

0.45 

0.10 

-0.99 

3918.25 

Y I 

10937 

- 

36452 

0.64 

0.15 

-0.83 

3987.50 

Y I 

11360 

- 

36431 

0.51 

0.12 

-0.91 

4039.83 

Y I 

0 

- 

24747 

0.46 

0.11 

-0.95 

523 


Wavelength  Spectrum  Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

4047.64 

Y i 

0 - 24699 

1.1 

0.28 

-0.55 

4077.38 

Y I 

0 - 24519 

4.3 

1.1 

0.03 

4081.22 

Y I 

18499  - 42995 

7.6 

1.9 

0.28 

4083.71 

Y I 

0 - 24481 

0.91 

0.23 

-0.64 

4102.38 

Y I 

530  - 24900 

5.1 

1.3 

0.1 1 

4106.39 

Y I 

18512  - 42858 

4.9 

1.2 

0.09 

4110.81 

Y I 

15246  - 39565 

2.6 

0.65 

-0.19 

4128.31 

Y i 

530  - 24747 

4.4 

1.1 

0.06 

4142.85 

Y I 

0 - 24131 

3.1 

0.80 

-0.09 

4157.63 

Y l 

15712  - 39758 

3.4 

0.89 

-0.05 

4167.52 

Y I 

530  - 24519 

1.1 

0.29 

-0.53 

4174.14 

Y I 

530  - 24481 

0.93 

0.24 

-0.62 

4213.02 

Y I 

16234  - 39964 

2.9 

0.78 

-0.1 1 

4213.54 

Y I 

14949  - 38675 

1.0 

0.27 

-0.56 

4217.80 

Y I 

10529  - 34231 

1.2 

0.31 

-0.51 

4220.63 

Y I 

14949  - 38636 

7.1 

1.9 

0.28 

4235.94 

Y i 

530  - 24131 

0.94 

0.25 

-0.60 

4251.20 

Y I 

15246  - 38762 

7.9 

2.2 

0.33 

4302.30 

Y I 

15712  - 38949 

10. 

2.8 

0.45 

4316.30 

Y I 

11360  - 34521 

0.41 

0.11 

-0.94 

4330.78 

Y i 

10529  - 33613 

0.69 

0.20 

-0.71 

4337.29 

Y l 

15712  - 38762 

0.81 

0.23 

-0.64 

4344.65 

Y i 

16436  - 39446 

2.0 

0.56 

-0.25 

4348.79 

Y i 

16234  - 39223 

14. 

3.9 

0.59 

4352.33 

Y i 

11278  - 34248 

0.46 

0.13 

-0.89 

4352.70 

Y I 

16597  - 39565 

2.0 

0.58 

-0.24 

4357.73 

Y i 

16817  - 39758 

4.3 

1.2 

0.09 

4366.03 

Y I 

11360  - 34257 

0.92 

0.26 

-0.58 

4375.61 

Y I 

17116  - 39964 

5.7 

1.6 

0.22 

4379.33 

Y i 

1 1079  - 33907 

0.55 

0.16 

-0.80 

4385.48 

Y I 

11360  - 34156 

0.22 

0.064 

-1.19 

4394.01 

Y l 

11278  - 34030 

0.22 

0.063 

-1.20 

4394.67 

Y I 

16817  - 39565 

1.0 

0.30 

-0.53 

4437.34 

Y i 

11079  - 33608 

0.52 

0.15 

-0.82 

4443.66 

Y I 

11532  - 34030 

0.73 

0.22 

-0.67 

4446.63 

Y i 

11360  - 33842 

0.90 

0.27 

-0.57 

4475.72 

Y I 

11278  - 33614 

1.1 

0.33 

-0.48 

4476.96 

Y l 

1 1278  - 33608 

1.2 

0.35 

-0.45 

4477.45 

Y l 

10937  - 33265 

0.95 

0.28 

-0.55 

4487.28 

Y I 

11079  - 33358 

0.67 

0.20 

-0.69 

4487.47 

Y I 

10937  - 33215 

1.8 

0.53 

-0.28 

4491.75 

Y I 

1 1532  - 33789 

0.21 

0.062 

-1.20 

4492.42 

Y I 

11360  - 33613 

0.16 

0.050 

-1.30 

4505.95 

Y i 

11079  - 33265 

3.0 

0.91 

-0.04 

4513.58 

Y I 

15327  - 37476 

0.98 

0.30 

-0.52 

4514.01 

Y I 

15329  - 37476 

1.6 

0.48 

-0.32 

4522.05 

Y I 

16436  - 38544 

1.1 

0.33 

-0.49 

4527.25 

Y i 

11532  - 33614 

5.9 

1.8 

0.26 

4527.80 

Y i 

1 1278  - 33358 

2.7 

0.83 

-0.08 

4544.32 

Y I 

15477  - 37476 

2.0 

0.61 

-0.21 

524 


Wavelength  Spectrum  Energy  Levels 
A K 


4559.37 

Y l 

15222 

- 

37148 

4573.56 

Y i 

16817 

- 

38675 

4581.32 

Y i 

15327 

- 

37148 

4581.77 

Y i 

15329 

— 

37148 

4596.55 

Y l 

17116 

— 

38866 

4604.80 

Y l 

15329 

— 

37040 

4613.00 

Y l 

15477 

- 

37148 

4643.70 

Y i 

0 

- 

21529 

4658.32 

Y i 

16  1 59 

- 

37620 

4667.47 

Y i 

15994 

— 

37413 

4674.84 

Y i 

530 

— 

21915 

4678.35 

Y l 

19148 

- 

405  1 7 

4689.77 

Y i 

16159 

- 

37476 

4696.81 

Y i 

15994 

- 

37279 

4708.85 

Y i 

15222 

— 

36452 

4725.85 

Y l 

15994 

— 

37148 

4728.53 

Y i 

10529 

- 

31672 

4732.37 

Y l 

15327 

- 

36452 

4741.40 

Y i 

16159 

- 

37244 

4752.79 

Y l 

15327 

— 

36361 

4760.98 

Y i 

530 

— 

21529 

4780.18 

Y i 

15222 

- 

36136 

4781.04 

Y i 

11278 

- 

32188 

4786.89 

Y i 

15477 

- 

36361 

4799.30 

Y i 

1 1079 

— 

31909 

4804.31 

Y i 

15327 

— 

36136 

4804.81 

Y i 

15329 

- 

36136 

4819.64 

Y i 

10937 

— 

31680 

4822.13 

Y l 

15329 

— 

36061 

4839.15 

Y i 

15477 

— 

36136 

4839.87 

Y l 

1 1532 

_ 

32188 

4845.68 

Y i 

1 1278 

- 

31909 

4852.69 

Y I 

1 1079 

- 

31680 

4854.25 

Y I 

15222 

- 

35817 

4856.70 

Y I 

1 5477 

— 

36061 

4859.84 

Y I 

10937 

_ 

31508 

4879.65 

Y I 

15329 

- 

35817 

4886.28 

Y I 

16159 

— 

36618 

4886.65 

Y I 

15994 

- 

36452 

4893.44 

Y I 

1 1079 

— 

31508 

4906.11 

Y I 

11532 

— 

31909 

4909.00 

Y I 

16066 

— 

36431 

4921.87 

Y I 

11360 

— 

31672 

4930.93 

Y I 

16146 

- 

36420 

4974.30 

Y I 

18499 

— 

38597 

5006.97 

Y I 

18512 

— 

38479 

5070.21 

Y I 

19148 

- 

38866 

5088.18 

Y I 

19028 

— 

38675 

5135.20 

Y I 

18499 

— 

37967 

5240.81 

Y l 

18512 

- 

37588 

gA  gf  Log  gf 


108/sec 

1.8 

0.56 

-0.25 

1.7 

0.52 

-0.28 

0.63 

0.20 

-0.70 

0.54 

0.17 

-0.77 

3.2 

1.0 

0.01 

1.4 

0.45 

-0.35 

0.64 

0.20 

-0.69 

0.38 

0.12 

-0.91 

3.6 

1.2 

0.07 

1.4 

0.45 

-0.34 

0.43 

0.14 

-0.85 

2.4 

0.79 

-0.1 1 

1.4 

0.47 

-0.33 

2.9 

0.96 

-0.02 

0.46 

0.15 

-0.82 

0.93 

0.31 

-0.50 

0.56 

0.19 

-0.73 

0.77 

0.26 

-0.59 

1.3 

0.45 

-0.34 

2.0 

0.66 

-0.18 

0.078 

0.027 

-1.58 

0.20 

0.068 

-1.17 

0.47 

0.16 

-0.80 

2.1 

0.73 

-0.14 

0.65 

0.22 

-0.65 

0.57 

0.20 

-0.70 

0.86 

0.30 

-0.53 

0.49 

0.17 

-0.77 

1.4 

0.49 

-0.31 

0.72 

0.25 

-0.60 

3.1 

1.1 

0.03 

2.0 

0.71 

-0.15 

1.4 

0.49 

-0.31 

1.3 

0.47 

-0.33 

0.57 

0.20 

-0.70 

1.1 

0.39 

-0.41 

0.53 

0.19 

-0.72 

0.67 

0.24 

-0.62 

0.56 

0.20 

-0.70 

0.32 

0.1 1 

-0.95 

0.31 

0.11 

-0.95 

0.48 

0.17 

-0.76 

0.42 

0.15 

-0.82 

0.40 

0.14 

-0.84 

2.4 

0.88 

-0.06 

2.0 

0.76 

-0.12 

1.6 

0.63 

-0.20 

0.62 

0.24 

-0.62 

3.1 

1.2 

0.08 

2.8 

1.2 

0.06 

525 


Wavelength  Spectrum  Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

5380.62 

Y i 

15327  - 33907 

0.43 

0.19 

-0.73 

5417.03 

Y i 

16066  - 34521 

0.16 

0.072 

-1.14 

5424.37 

Y i 

15477  - 33907 

0.52 

0.23 

-0.64 

5438.24 

Y i 

15864  - 34248 

1.2 

0.55 

-0.26 

5466.46 

Y i 

11532  - 29820 

1.3 

0.59 

-0.23 

5468.47 

Y I 

15327  - 33608 

0.56 

0.25 

-0.60 

5493.17 

Y I 

14949  - 33148 

0.28 

0.13 

-0.90 

5495.59 

Y I 

16066  - 34257 

0.24 

0.11 

-0.96 

5503.45 

Y I 

15864  - 34030 

1.8 

0.82 

-0.09 

5513.64 

Y i 

15477  - 33608 

0.32 

0.15 

-0.83 

5521.63 

Y I 

15327  - 33432 

0.61 

0.28 

-0.55 

5526.76 

Y I 

16159  - 34248 

0.15 

0.071 

-1.15 

5527.54 

Y I 

1 1278  - 29364 

1.2 

0.56 

-0.25 

5541.63 

Y i 

15712  - 33753 

0.21 

0.097 

-1.01 

5544.61 

Y I 

15327  - 33358 

0.60 

0.28 

-0.56 

5556.43 

' Y i 

15246  - 33238 

0.36 

0.17 

-0.77 

5567.75 

Y I 

15477  - 33432 

0.31 

0.14 

-0.84 

5577.42 

Y I 

15864  - 33789 

1.0 

0.48 

-0.32 

5581.08 

Y I 

15994  - 33907 

0.14 

0.066 

-1.18 

5581.87 

Y I 

11079  - 28989 

0.93 

0.43 

-0.36 

5590.96 

Y I 

15477  - 33358 

0.11 

0.050 

-1.30 

5594.12 

Y I 

16159  - 34030 

0.13 

0.060 

-1.22 

5606.33 

Y I 

11532  - 29364 

0.20 

0.093 

-1.03 

5623.91 

Y I 

16066  - 33842 

0.087 

0.041 

-1.38 

5630.13 

Y I 

10937  - 28694 

0.78 

0.37 

-0.43 

5632.25 

Y I 

15864  - 33614 

0.13 

0.063 

-1.20 

5632.89 

Y I 

16159  - 33907 

0.12 

0.059 

-1.23 

5644.69 

Y I 

11278  - 28989 

0.18 

0.085 

-1.07 

5648.47 

Y I 

15712  - 33412 

0.62 

0.30 

-0.53 

5675.27 

Y I 

1 1079  - 28694 

0.12 

0.060 

-1.22 

5693.63 

Y I 

16597  - 34156 

0.12 

0.056 

-1.25 

5706.73 

Y I 

16234  - 33753 

0.95 

0.47 

-0.33 

5720.61 

Y I 

16436  - 33912 

0.15 

0.071 

-1.15 

5732.09 

Y I 

16817  - 34257 

0.14 

0.069 

-1.16 

5743.85 

Y I 

17116  - 34521 

0.65 

0.32 

-€.49 

5765.64 

Y I 

16817  - 34156 

0.49 

0.24 

-0.61 

5773.86 

Y i 

16597  - 33912 

0.23 

0.1  1 

-0.94 

5821.87 

Y I 

16066  - 33238 

0.15 

0.078 

-1.11 

5832.27 

Y I 

17116  - 34257 

0.14 

0.073 

-1.14 

5871.83 

Y I 

16817  - 33842 

0.091 

0.047 

-1.33 

5879.96 

Y I 

16146  - 33148 

0.12 

0.062 

-1.20 

5902.96 

Y I 

16817  - 33753 

0.22 

0.12 

-0.93 

5945.72 

Y I 

16597  - 33412 

0.25 

0.13 

-0.89 

5950.02 

Y I 

16436  - 33238 

0.12 

0.066 

-1.18 

5981.86 

Y i 

16436  - 33148 

0.27 

0.14 

-0.84 

6009.19 

Y I 

171 16  - 33753 

0.73 

0.39 

-0.40 

6023.41 

Y I 

0 - 16597 

0.0056 

0.0030 

-2.52 

6088.00 

Y l 

16817  - 33238 

0.28 

0.16 

-0.81 

6135.04 

Y I 

17116  - 33412 

0.68 

0.38 

-0.42 

6138.43 

Y I 

530  - 16817 

0.0077 

0.0044 

-2.36 

526 


Wavelength  Spectrum 
A 


Energy  Levels 
K 


gA 

108/sec 


gf 


6191.73 

Y i 

0 

- 

16146 

0.047 

0.027 

6222.59 

Y l 

0 

- 

16066 

0.012 

0.0067 

6402.01 

Y l 

530 

- 

16146 

0.003  1 

0.0019 

6435.00 

Y i 

530 

- 

16066 

0.042 

0.026 

6437.18 

Y i 

18499 

— 

34030 

0.17 

0.10 

6538.60 

Y i 

18499 

— 

33789 

0.60 

0.39 

6557.39 

Y i 

0 

- 

15246 

0.0025 

0.0016 

6576.85 

Y l 

19238 

- 

34438 

0.36 

0.24 

6584.87 

Y i 

530 

- 

15712 

0.0010 

0.00068 

6622.49 

Y i 

18512 

— 

33608 

0.12 

0.076 

6636.49 

Y l 

28989 

— 

44053 

2.9 

1.9 

6650.61 

Y i 

1 9406 

- 

34438 

0.43 

0.28 

6664.40 

Y i 

29364 

- 

44366 

3.6 

2.4 

6687.58 

Y l 

0 

— 

14949 

0.0048 

0.0032 

6691.83 

Y l 

29820 

— 

44760 

2.7 

1.8 

6694.75 

Y i 

18499 

— 

33432 

0.056 

0.037 

6700.71 

Y l 

18512 

- 

33432 

0.56 

0.38 

6713.20 

Y l 

21529 

- 

36420 

0.65 

0.44 

6735.99 

Y l 

19406 

- 

34248 

0.41 

0.28 

6793.71 

Y l 

530 

— 

15246 

0.0069 

0.0048 

6803.15 

Y l 

19148 

— 

33842 

0.1 1 

0.073 

6815.16 

Y l 

19238 

- 

33907 

0.19 

0.14 

6845.24 

Y i 

19148 

- 

33753 

0.42 

0.29 

6887.22 

Y i 

21915 

- 

3643  1 

0.56 

0.40 

6908.26 

Y I 

14949 

— 

29420 

0.025 

0.018 

6933.52 

Y t 

530 

— 

14949 

0.00046 

0.00033 

6950.31 

Y i 

19028 

- 

33412 

0.24 

0.17 

6958.04 

Y l 

15246 

- 

29614 

0.033 

0.024 

6979.88 

Y l 

14949 

- 

29272 

0.075 

0.055 

7008.97 

Y i 

19148 

— 

33412 

0.14 

0.100 

7009.93 

Y l 

18976 

— 

33238 

0.092 

0.068 

7035.18 

Y l 

19028 

- 

33238 

0.18 

0.14 

7052.94 

Y l 

15246 

- 

29420 

0.095 

0.071 

7054.28 

Y I 

18976 

- 

33148 

0.13 

0.094 

7075.13 

Y I 

15712 

— 

29843 

0.032 

0.024 

7127.92 

Y i 

15246 

— 

29272 

0.037 

0.028 

7191.66 

Y i 

15712 

- 

29614 

0.12 

0.092 

7195.93 

Y l 

36361 

- 

50254 

9.2 

7.1 

7293.08 

Y l 

15712 

— 

29420 

0.029 

0.023 

7346.46 

Y I 

16234 

— 

29843 

0.18 

0.15 

7398.77 

Y i 

15477 

— 

28989 

0.035 

0.029 

7494.88 

Y i 

19028 

- 

32366 

0.14 

0.12 

7563.13 

Y I 

19148 

— 

32366 

0.27 

0.23 

7622.94 

Y I 

18976 

- 

32091 

0.14 

0.13 

7652.89 

Y I 

19028 

— 

32091 

0.051 

0.045 

7689.49 

Y I 

18976 

— 

31978 

0.035 

0.031 

7719.89 

Y I 

19028 

— 

31978 

0.14 

0.13 

7724.08 

Y I 

19148 

— 

32091 

0.15 

0.13 

7788.42 

Y I 

16436 

— 

29272 

0.047 

0.043 

7796.32 

Y I 

16597 

— 

29420 

0.049 

0.044 

Log  gf 


-1.56 

-2.18 

-2.73 

-1.59 

-0.98 

-0.41 

-2.79 

-0.63 

-3.17 

-1.12 

0.29 

-0.55 

0.38 

-2.49 

0.26 

-1.43 

-0.43 

-0.36 

-0.55 

—2.32 

-1.13 

-0.87 

-0.53 

-0.40 

-1.75 

-3.48 

-0.76 

-1.62 

-1.26 

-1.00 

-1.17 

-0.86 

-1.15 

-1.03 

-1.62 

-1.55 

-1.04 

0.85 

-1.63 

-0.82 

-1.54 

-0.93 

-0.63 

-0.90 

-1.35 

-1.50 

-0.90 

-0.88 

-1.37 

-1.35 


527 


Wavelength  Spectrum  Energy  Levels 
A K 


7802.52 

Y I 

15327 

- 28140 

7812.16 

Y i 

16817 

- 29614 

7855.52 

Y I 

17116 

- 29843 

7999.33 

Y I 

17116 

- 29614 

8329.61 

Y I 

32188 

- 44190 

8344.43 

Y I 

16159 

- 28140 

8365.64 

Y I 

24481 

- 36431 

8450.36 

Y I 

15994 

- 27824 

8528.94 

Y I 

24699 

- 36420 

8800.62 

Y i 

0 

- 11360 

gA 

108/sec 

* 

gf 

Log  gf 

0.015 

0.013 

-1.88 

0.066 

0.061 

-1.22 

0.12 

0.11 

-0.96 

0.038 

0.036 

-1.44 

2.2 

2.2 

0.35 

0.065 

0.068 

-1.17 

0.22 

0.23 

-0.64 

0.043 

0.046 

-1.33 

0.22 

0.24 

-0.62 

0.00049 

0.00057 

-3.24 
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Wavelength 

Spectrum  Energy  Levels 

gA 

gf 

Log  gf 

A 

■ 

K 

108/sec 

2243.06 

Y II 

0 

— 

44568 

0.68 

0.05  1 

-1.29 

2413.93 

Y ll 

23776 

- 

65  1 89 

4.7 

0.41 

-0.39 

2422.20 

Y ll 

3296 

- 

44568 

8.0 

0.70 

-0.15 

2460.61 

Y ll 

24647 

- 

65275 

18. 

1.6 

0.21 

2734.85 

Y ll 

24647 

— 

61200 

7.1 

0.79 

-0.10 

2785.21 

Y ll 

23776 

— 

59670 

9.3 

1.1 

0.03 

2785.59 

Y ll 

24647 

- 

60535 

3.9 

0.45 

-0.34 

2800. 1 1 

Y ll 

23445 

- 

59147 

9.0 

1.1 

0.03 

2825.37 

Y II 

29214 

- 

64597 

8.4 

1.0 

0.00 

2826.38 

Y ll 

23776 

— 

59147 

13. 

1.6 

0.19 

2854.43 

Y ll 

24647 

— 

59670 

2 2 

2.7 

0.42 

2856.30 

Y II 

23776 

- 

58776 

1.1 

0.94 

-0.03 

2897.69 

Y ll 

24647 

- 

59147 

5.3 

0.67 

-0.17 

2898.82 

Y ll 

23776 

- 

58262 

4.0 

0.51 

-0.29 

2930.03 

Y ll 

27532 

— 

61650 

6.2 

0.80 

-0.10 

2973.91 

Y ll 

24647 

— 

58262 

5.2 

0.69 

-0.16 

2980.55 

Y ll 

28394 

- 

61934 

1 1. 

1.5 

0.17 

3026.49 

Y ll 

26147 

- 

59179 

8.4 

1.2 

0.06 

3036.59 

Y n 

28730 

- 

61650 

11. 

1.6 

0.19 

3055.22 

Y ll 

29214 

— 

6 1 934 

23. 

3.2 

0.51 

3086.85 

Y ll 

26147 

— 

58533 

19. 

2.7 

0.44 

3093.76 

Y n 

32284 

- 

64597 

9.2 

1.3 

0.12 

3095.88 

Y ll 

1 045 

— 

33337 

0.12 

0.018 

-1.75 

31 12.04 

Y ll 

0 

- 

32124 

0.048 

0.0070 

-2.15 

3128.77 

Y ll 

27227 

— 

59179 

20. 

3.0 

0.47 

3129.93 

Y ll 

27532 

— 

59472 

29. 

4.3 

0.64 

3135.17 

Y ll 

1450 

- 

33337 

0.14 

0.020 

-1.69 

3173.06 

Y ll 

28394 

- 

59900 

43. 

6.5 

0.81 

3179.41 

Y ll 

840 

- 

32284 

0.24 

0.037 

-1.44 

3195.62 

Y ll 

840 

— 

32124 

2.5 

0.38 

-0.42 

3200.27 

Y ll 

1045 

— 

32284 

2.4 

0.37 

-0.43 

3203.32 

Y ll 

840 

- 

32049 

2.3 

0.35 

-0.45 

3216.69 

Y ll 

1045 

- 

32124 

4.2 

0.65 

-0.19 

3242.28 

Y ll 

1450 

- 

32284 

7.0 

1.1 

0.05 

3280.91 

Y ll 

14098 

— 

44568 

1 1. 

1.8 

0.26 

3308.47 

Y ll 

28730 

— 

58947 

7.5 

1.2 

0.09 

3327.89 

Y II 

3296 

- 

33337 

7.3 

1.2 

0.08 

3362.00 

Y ll 

14833 

— 

44568 

5.8 

0.99 

-0.00 

3448.82 

Y ll 

3296 

— 

32284 

0.24 

0.043 

-1.36 

3467.88 

Y ll 

3296 

— 

32124 

0.13 

0.023 

-1.64 

3496.09 

Y ll 

0 

— 

28595 

0.74 

0.14 

-0.87 

3549.01 

Y ll 

1045 

- 

29214 

2.0 

0.38 

-0.42 

3584.52 

Y ll 

840 

- 

28730 

1.5 

0.29 

-0.54 

3600.73 

Y ll 

1450 

— 

29214 

5.3 

1.0 

0.02 

3601.92 

Y ll 

840 

— 

28595 

2.8 

0.54 

-0.27 

3611.05 

Y ll 

1045 

— 

28730 

3.6 

0.70 

-0.15 

3628.71 

Y ll 

1045 

— 

28595 

0.84 

0.17 

-0.78 

3633.12 

Y ll 

0 

— 

27517 

2.6 

0.51 

-0.29 

3664.61 

Y ll 

1450 

- 

28730 

1.3 

0.26 

-0.59 

3668.49 

Y ll 

28394 

- 

55645 

13. 

2.6 

0.41 

529 


Wavelength  Spectrum  Energy  Levels 
A K 


3710.30 

Y 

II 

1450 

- 

28394 

3747.55 

Y 

II 

840 

— 

27517 

3774.33 

Y 

II 

1045 

— 

27532 

3776.56 

Y 

II 

1045 

- 

27517 

3782.30 

Y 

II 

29214 

— 

55645 

3788.70 

Y 

II 

840 

— 

27227 

3818.35 

Y 

II 

1045 

- 

27227 

3832.88 

Y 

II 

1450 

- 

27532 

3878.28 

Y 

II 

1450 

- 

27227 

3930.66 

Y 

II 

3296 

— 

28730 

3950.36 

Y 

II 

840 

_ 

26147 

3951.60 

Y 

II 

3296 

- 

28595 

3982.60 

Y 

II 

1045 

- 

26147 

4124.92 

Y 

II 

3296 

- 

27532 

4177.54 

Y 

II 

3296 

— 

27227 

4199.28 

Y 

II 

840 

— 

24647 

4204.70 

Y 

II 

0 

— 

23776 

4235.73 

Y 

II 

1045 

- 

24647 

4309.63 

Y 

II 

1450 

- 

24647 

4358.73 

Y 

II 

840 

— 

23776 

4374.94 

Y 

II 

3296 

— 

26147 

4398.02 

Y 

II 

1045 

— 

23776 

4422.59 

Y 

II 

840 

— 

23445 

4682.32 

Y 

II 

3296 

- 

24647 

4786.58 

Y 

II 

8328 

— 

29214 

4823.31 

Y 

II 

8003 

— 

28730 

4854.87 

Y 

II 

8003 

— 

28595 

4883.69 

Y 

II 

8743 

- 

29214 

4900.12 

Y 

II 

8328 

- 

28730 

4982.13 

Y 

ii 

8328 

— 

28394 

5087.42 

Y 

II 

8743 

— 

28394 

5119.11 

Y 

II 

8003 

- 

27532 

5123.21 

Y 

II 

8003 

- 

27517 

5196.43 

Y 

II 

14098 

- 

33337 

5200.41 

Y 

II 

8003 

— 

27227 

5205.72 

Y 

II 

8328 

— 

27532 

5289.82 

Y 

II 

8328 

— 

27227 

5320.78 

Y 

II 

8743 

— 

27532 

5402.78 

Y 

II 

14833 

- 

33337 

5473.39 

Y 

II 

14018 

— 

32284 

5480.74 

Y 

II 

13883 

— 

32124 

5497.41 

Y 

II 

14098 

— 

32284 

5509.90 

Y 

II 

8003 

- 

26147 

5546.02 

Y 

ii 

14098 

- 

32124 

5662.94 

Y 

il 

15683 

— 

33337 

5728.89 

Y 

ii 

14833 

— 

32284 

5781.69 

Y 

ii 

14833 

— 

32124 

6613.75 

Y 

II 

14098 

- 

29214 

6795.41 

Y 

ii 

14018 

- 

28730 

6832.49 

Y 

II 

14098 

- 

28730 

gA 

108/sec 

• 

gf 

Log  gf 

5.0 

1.0 

0.02 

0.37 

0.078 

-1.11 

3.2 

0.69 

-0.16 

0.43 

0.091 

-1.04 

16. 

3.4 

0.53 

2.1 

0.45 

-0.34 

0.37 

0.082 

-1.09 

1.3 

0.28 

-0.56 

0.12 

0.027 

-1.56 

0.094 

0.022 

-1.66 

0.84 

0.20 

-0.71 

0.057 

0.013 

-1.88 

0.69 

0.16 

-0.79 

0.094 

0.024 

-1.62 

2.2 

0.57 

-0.24 

0.016 

0.0042 

-2.38 

0.039 

0.010 

-1.98 

0.080 

0.022 

-1.67 

0.38 

0.1 1 

-0.98 

0.086 

0.024 

-1.61 

2.5 

0.72 

-0.14 

0.20 

0.057 

-1.25 

0.089 

0.026 

-1.58 

0.032 

0.01  1 

-1.97 

0.071 

0.024 

-1.61 

0.077 

0.027 

-1.57 

0.35 

0.12 

-0.91 

0.89 

0.32 

-0.50 

0.46 

0.17 

-0.78 

0.036 

0.013 

-1.87 

0.35 

0.13 

-0.87 

0.051 

0.020 

-1.70 

0.1 1 

0.043 

-1.37 

0.15 

0.062 

-1.21 

0.22 

0.089 

-1.05 

0.37 

0.15 

-0.82 

0.014 

0.0058 

-2.24 

0.01 1 

0.0048 

—2.32 

0.30 

0.13 

-0.89 

0.089 

0.040 

-1.40 

0.085 

0.038 

-1.41 

0.24 

0.1  1 

-0.97 

0.045 

0.021 

-1.69 

0.086 

0.040 

-1.40 

1.0 

0.50 

-0.30 

0.078 

0.038 

-1.42 

0.1 1 

0.053 

-1.28 

0.060 

0.040 

-1.40 

0.041 

0.028 

-1.55 

0.0082 

0.0057 

-2.24 

530 


Wavelength  Spectrum 
A 

Energy  Levels 

'k 

gA 

1 08/sec 

gf 

Log  gf 

6858.24 

Y 

ll 

14018 

- 28595 

0.0079 

0.0056 

-2.25 

6896.00 

Y 

il 

14098 

- 28595 

0.012 

0.0085 

-2.07 

6951.68 

Y 

ll 

14833 

- 29214 

0.0079 

0.0058 

-2.24 

7264.17 

Y 

u 

14833 

- 28595 

0.024 

0.019 

-1.71 

7332.96 

Y 

u 

13883 

- 27517 

0.0026 

0.0021 

-2.68 

7450.30 

Y 

li 

14098 

- 27517 

0.016 

0.013 

-1.88 

7881.90 

Y 

ll 

14833 

- 27517 

0.061 

0.057 

-1.24 

8835.85 

Y 

ll 

14833 

- 26147 

0.0085 

0.0100 

-2.00 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2464.49 

Yb  I 

0 - 40564 

2.7 

0.24 

-0.62 

2671.98 

Yb  I 

0 - 37415 

1.0 

0.11 

-0.97 

3464.36 

Yb  l 

0 - 28857 

0.72 

0.13 

-0.89 

3517.02 

Yb  i 

19710  - 48136 

3.3 

0.61 

-0.21 

3655.73 

Yb  I 

17992  - 45339 

2.1 

0.42 

-0.38 

3734.70 

Yb  I 

17992  - 44760 

3.6 

0.76 

-0.12 

3770.10 

Yb  I 

17288  - 43805 

8.6 

1.8 

0.26 

3872.85 

Yb  i 

17992  - 43805 

3.2 

0.72 

-0.14 

3900.86 

Yb  i 

19710  - 45339 

5.0 

1.1 

0.06 

3987.98 

Yb  I 

0 - 25068 

1.6 

0.38 

-0.42 

3990.89 

Yb  I 

19710  - 44760 

12. 

2.8 

0.45 

4149.07 

Yb  I 

19710  - 43805 

4.8 

1.2 

0.09 

4231.99 

Yb  l 

17992  - 41615 

0.66 

0.18 

-0.75 

4393.76 

Yb  I 

25068  - 47822 

1.9 

0.56 

-0.25 

4430.22 

Yb  I 

24489  - 47055 

1.6 

0.48 

-0.32 

4439.21 

Yb  I 

17288  - 39809 

1.5 

0.46 

-0.34 

4482.44 

Yb  I 

24752  - 47055 

2.3 

0.70 

-0.15 

4564.00 

Yb  I 

19710  - 41615 

0.51 

0.16 

-0.80 

4576.21 

Yb  I 

17992  - 39838 

2.3 

0.74 

-0.13 

4582.36 

Yb  I 

17992  - 39809 

0.74 

0.23 

-0.63 

4589.22 

Yb  I 

25271  - 47055 

1.9 

0.61 

-0.22 

4837.47 

Yb  I 

24489  - 45155 

0.73 

0.26 

-0.59 

4912.38 

Yb  I 

19710  - 40062 

0.11 

0.041 

-1.39 

4935.51 

Yb  I 

19710  - 39966 

2.9 

1.1 

0.03 

4966.91 

Yb  I 

19710  - 39838 

0.54 

0.20 

-0.70 

5074.33 

Yb  i 

24752  - 44453 

3.3 

1.3 

0.10 

5076.75 

Yb  I 

25068  - 44760 

0.82 

0.32 

-0.50 

5211.59 

Yb  I 

25271  - 44453 

1.3 

0.53 

-0.28 

5244.11 

Yb  I 

24752  - 43816 

1.3 

0.54 

-0.27 

5277.08 

Yb  I 

24489  - 43434 

1.8 

0.74 

-0.13 

5351.33 

Yb  l 

24752  - 43434 

0.36 

0.15 

-0.81 

5481.94 

Yb  I 

24489  - 42726 

0.59 

0.26 

-0.58 

5505.50 

Yb  I 

24489  - 42648 

0.41 

0.19 

-0.73 

5556.48 

Yb  l 

0 - 17992 

0.022 

0.010 

-1.99 

5562.07 

Yb  I 

24752  - 42726 

0.34 

0.16 

-0.80 

5586.35 

Yb  I 

24752  - 42648 

0.20 

0.094 

-1.03 

5720.01 

Yb  I 

27678  - 45155 

4.5 

2.2 

0.34 

6400.40 

Yb  I 

27678  - 43298 

0.46 

0.28 

-0.55 

6417.97 

Yb  I 

27678  - 43255 

0.45 

0.28 

-0.55 

6489.10 

Yb  I 

17288  - 32695 

0.23 

0.15 

-0.83 

6643.54 

Yb  I 

27678  - 42726 

0.32 

0.21 

-0.67 

6667.85 

Yb  I 

25068  - 40062 

1.3 

0.90 

-0.05 

6678.17 

Yb  I 

27678  - 42648 

0.24 

0.16 

-0.80 

6768.70 

Yb  I 

25068  - 39838 

0.18 

0.13 

-0.90 

6799.61 

Yb  I 

17992  - 32695 

0.67 

0.47 

-0.33 

7244.47 

Yb  I 

24752  - 38552 

0.061 

0.048 

-1.32 

7305.25 

Yb  i 

24489  - 38174 

0.049 

0.040 

-1.40 

7313.10 

Yb  I 

24752  - 38422 

0.066 

0.053 

-1.27 

7448.33 

Yb  I 

24752  - 38174 

0.16 

0.13 

-0.88 

7527.56 

Yb  i 

25271  - 38552 

0.21 

0.18 

-0.74 
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Wavelength  Spectrum  Energy  Levels 


K 


gA 

108/sec 


gf 


Log  gf 


7699.49  Yb  i 19710  - 32695 

7895.12  Yb  i 24752  - 37415 


1.0 

0.038 


0.92 

0.035 


—0.03 

-1.45 


- 

4 - 


Wavelength  Spectrum  Energy  Levels 
A K 


2126.72 

Yb  ii 

0 

- 

47006 

2185.70 

Yb  II 

0 

— 

45737 

2224.45 

Yb  II 

0 

- 

44941 

2362.88 

Yb  II 

21418 

— 

63727 

2390.73 

Yb  ii 

21418 

— 

63234 

2398.01 

Yb  II 

0 

— 

41688 

2421.36 

Yb  II 

32371 

— 

73658 

2447.25 

Yb  II 

28758 

- 

69608 

2460.24 

Yb  II 

30224 

- 

70858 

2484.87 

Yb  II 

30563 

— 

70794 

2502.00 

Yb  II 

21418 

— 

61374 

2505.46 

Yb  II 

31568 

- 

71469 

2512.05 

Yb  II 

21418 

- 

61215 

2516.36 

Yb  II 

33052 

— 

72780 

2522.42 

Yb  II 

21418 

— 

61051 

2537.64 

Yb  II 

30563 

— 

69957 

2538.67 

Yb  II 

0 

— 

39379 

2552.14 

Yb  II 

30224 

— 

69395 

2552.69 

Yb  ii 

31632 

- 

70794 

2565.56 

Yb  ii 

34785 

— 

73751 

2571.35 

Yb  ii 

31980 

— 

70858 

2573.13 

Yb  ii 

32371 

- 

71222 

2596.29 

Yb  II 

31632 

— 

70136 

2615.26 

Yb  II 

30224 

- 

68450 

2617.00 

Yb  ii 

21418 

— 

59619 

2639.44 

Yb  ii 

31568 

— 

69444 

2641.90 

Yb  ii 

21418 

- 

59259 

2644.30 

Yb  II 

33052 

— 

70858 

2646.44 

Yb  ii 

33494 

- 

71270 

2647.46 

Yb  ii 

35019 

— 

72780 

2648.80 

Yb  II 

33052 

— 

70794 

2649.79 

Yb  ii 

33494 

- 

71222 

2650.73 

Yb  II 

30224 

- 

67939 

2653.74 

Yb  ii 

21418 

— 

59090 

2656.11 

Yb  ii 

28758 

— 

66396 

2659.26 

Yb  II 

28758 

— 

66351 

2665.02 

Yb  ii 

31568 

— 

69080 

2668.74 

Yb  ii 

33494 

— 

70954 

2672.65 

Yb  II 

21418 

— 

58823 

2680.40 

Yb  II 

26759 

— 

64056 

2683.42 

Yb  II 

44438 

— 

81693 

2684.75 

Yb  II 

32371 

- 

69608 

2687.96 

Yb  ii 

30224 

- 

67416 

2695.43 

Yb  II 

31632 

- 

68720 

2696.62 

Yb  II 

32371 

— 

69444 

2708.84 

Yb  ii 

33052 

— 

69957 

2710.54 

Yb  II  ■ 

31568 

— 

68450 

2711.79 

Yb  ii 

21418 

— 

58284 

2712.66 

Yb  ii 

30563 

- 

67416 

2718.35 

Yb  ii 

31980 

- 

68756 

gA 

108/sec 

gf 

Log  gf 

0.41 

0.028 

-1.56 

0.16 

0.011 

-1.94 

0.15 

0.011 

-1.95 

0.68 

0.057 

-1.24 

3.2 

0.28 

-0.56 

0.013 

0.0011 

-2.95 

1.0 

0.091 

-1.04 

1.2 

0.10 

-0.98 

1.4 

0.12 

-0.91 

0.68 

0.063 

-1.20 

2.6 

0.24 

-0.61 

1.4 

0.13 

-0.88 

5.2 

0.49 

-0.31 

0.89 

0.084 

-1.07 

1.8 

0.17 

-0.76 

3.1 

0.30 

-0.52 

0.19 

0.019 

-1.73 

3.4 

0.33 

-0.48 

2.8 

0.27 

-0.56 

1.1 

0.1 1 

-0.97 

1.4 

0.14 

-0.85 

0.64 

0.064 

-1.20 

1.4 

0.14 

-0.85 

1.0 

0.1 1 

-0.98 

3.5 

0.36 

-0.45 

2.1 

0.22 

-0.65 

2.9 

0.31 

-0.51 

5.8 

0.61 

-0.21 

1.5 

0.15 

-0.81 

1.5 

0.16 

-0.80 

1.5 

0.15 

-0.81 

2.6 

0.27 

-0.57 

1.4 

0.15 

-0.84 

34. 

3.6 

0.56 

1.7 

0.18 

-0.75 

1.00 

0.1  1 

-0.98 

9.9 

1.1 

0.03 

2.9 

0.31 

-0.50 

13. 

1.4 

0. 1 5 

0.94 

0.10 

-1.00 

0.78 

0.084 

-1.08 

3.6 

0.39 

-0.41 

1.2 

0.13 

-0.88 

1.4 

0.16 

-0.81 

0.72 

0.079 

-1.10 

1.1 

0.12 

-0.92 

3.2 

0.35 

-0.45 

0.83 

0.091 

-1.04 

2.8 

0.31 

-0.51 

8.6 

0.96 

-0.02 
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Wavelength  Spectrum  Energy  Levels 
A K 


2722.19 

Yb  it 

34390 

- 71114 

2732.72 

Yb  u 

31568 

- 68150 

2734.08 

Yb  u 

34390 

- 70954 

2741.71 

Yb  ll 

33494 

- 69957 

2747.58 

Yb  ll 

32371 

- 68756 

2748.03 

Yb  n 

34575 

- 70954 

2748.66 

Yb  ll 

31568 

- 67939 

2750.48 

Yb  ll 

21418 

- 57765 

2751.45 

Yb  ll 

30224 

- 66558 

2759.00 

Yb  ll 

37516 

- 73751 

2760.78 

Yb  u 

35059 

- 71270 

2761.38 

Yb  ll 

35019 

- 71222 

2764.42 

Yb  ll 

35059 

- 71222 

2771.33 

Yb  ll 

34785 

- 70858 

2776.28 

Yb  ll 

34785 

- 70794 

2784.66 

Yb  n 

33494 

- 69395 

2787.96 

Yb  ll 

30224 

- 66082 

2793.28 

Yb  n 

33654 

- 69444 

2794.44 

Yb  ll 

35019 

- 70794 

2795.08 

Yb  ll 

37516 

- 73283 

2798.21 

Yb  ll 

30224 

- 65951 

2800.05 

Yb  ll 

28758 

- 64461 

2810.72 

Yb  li 

32371 

- 67939 

2814.53 

Yb  ll 

30563 

- 66082 

2816.35 

Yb  n 

30392 

- 65888 

2821.15 

Yb  ll 

31980 

- 67416 

2824.97 

Yb  ll 

30563 

- 6595 1 

2830.98 

Yb  ll 

30563 

- 65876 

2832.20 

Yb  li 

28758 

- 64056 

2834.98 

Yb  li 

37516 

- 72780 

2842.58 

Yb  ll 

32982 

- 68150 

2847.17 

Yb  li 

27062 

- 62174 

2848.44 

Yb  ii 

33052 

- 68149 

2849.33 

Yb  ii 

44498 

- 79583 

2851.12 

Yb  ii 

26759 

- 61822 

2851.86 

Yb  ii 

33494 

- 68549 

2853.41 

Yb  ii 

46170 

- 81205 

2853.68 

Yb  ii 

34575 

- 69608 

2854.13 

Yb  ii 

35832 

- 70858 

2854.49 

Yb  ll 

40036 

- 75058 

2858.33 

Yb  n 

30224 

- 65200 

2858.46 

Yb  ii 

32982 

- 67955 

2859.38 

Yb  ii 

35832 

- 70794 

2859.80 

Yb  li 

21418 

- 56376 

2861.21 

Yb  ii 

31632 

- 66571 

2861.33 

Yb  ii 

35019 

- 69957 

2867.05 

Yb  ii 

30224 

- 65093 

2885.97 

Yb  ll 

33494 

- 68135 

2886.26 

Yb  ii 

30563 

- 65200 

2888.03 

Yb  li 

26759 

- 61374 

gA 

108/sec 

gf 

Log  gf 

1.1 

0.13 

-0.90 

5.7 

0.64 

-0.19 

1.1 

0.13 

-0.90 

3.0 

0.33 

-0.48 

2.9 

0.33 

-0.48 

0.95 

0.1 1 

-0.97 

1 1. 

1.3 

0.1 1 

42. 

4.7 

0.67 

4.2 

0.47 

-0.33 

1.2 

0.13 

-0.87 

3.4 

0.39 

-0.41 

3.4 

0.39 

-0.41 

1.9 

0.22 

-0.66 

4.6 

0.53 

-0.28 

9.2 

1.1 

0.02 

5.2 

0.61 

-0.22 

0.87 

0.10 

-1.00 

2 2 

0.26 

-0.58 

1.3 

0.16 

-0.80 

1.2 

0.14 

-0.86 

4.8 

0.57 

-0.24 

4.0 

0.47 

-0.33 

0.73 

0.087 

-1.06 

3.1 

0.37 

-0.43 

1.4 

0.17 

-0.78 

7.3 

0.87 

-0.06 

4.9 

0.59 

-0.23 

9.1 

1.1 

0.04 

0.83 

0.099 

-1.00 

1.6 

0.19 

-0.71 

0.74 

0.090 

-1.05 

9.9 

1.2 

0.08 

5.2 

0.63 

-0.20 

1.2 

0.15 

-0.82 

15. 

1.9 

0.27 

3.0 

0.37 

-0.44 

1.2 

0.15 

-0.82 

0.96 

0.12 

-0.93 

3.1 

0.38 

-0.42 

2.5 

0.30 

-0.52 

2.1 

0.25 

-0.59 

2.2 

0.27 

-0.56 

5.5 

0.67 

-0.17 

13. 

1.6 

0.20 

7.2 

0.88 

-0.05 

5.4 

0.67 

-0.18 

9.7 

1.2 

0.08 

1.5 

0.19 

-0.72 

3.5 

0.44 

-0.36 

8.4 

1.1 

0.02 
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Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2891.38 

Yb  II 

0 

— 

34575 

0.75 

0.094 

-1.03 

2893.63 

Yb  II 

35059 

- 

69608 

2.3 

0.29 

-0.53 

2896.90 

Yb  ii 

46170 

— 

80679 

1.7 

0.21 

-0.67 

2899.71 

Yb  II 

28758 

- 

63234 

3.9 

0.50 

-0.30 

2902.40 

Yb  II 

33494 

— 

67939 

0.94 

0.12 

-0.92 

2902.92 

Yb  II 

38342 

— 

72780 

1.2 

0.16 

-0.81 

2906.88 

Yb  II 

37078 

- 

71469 

1.2 

0.15 

-0.81 

2908.32 

Yb  II 

30224 

- 

64598 

1.4 

0.18 

-0.76 

2909.19 

Yb  ii 

33052 

— 

67416 

1.9 

0.24 

-0.62 

2909.47 

Yb  ii 

30563 

— 

64923 

2.8 

0.35 

-0.45 

2911.52 

Yb  II 

35059 

— 

69395 

4.7 

0.60 

-0.23 

2912.86 

Yb  ii 

31568 

— - 

65888 

0.90 

0.1  1 

-0.94 

2914.21 

Yb  ii 

35832 

- 

70136 

9.5 

1.2 

0.08 

2915.27 

Yb  II 

26759 

- 

61051 

6.0 

0.76 

-0.12 

2916.43 

Yb  II 

39379 

— 

73658 

1.0 

0.13 

-0.88 

2919.34 

Yb  II 

31632 

— 

65876 

14. 

1.8 

0.27 

2921.12 

Yb  II 

32982 

- 

67205 

3.0 

0.38 

-0.42 

2924.23 

Yb  II 

32371 

- 

66558 

2.2 

0.28 

-0.55 

2927.85 

Yb  II 

37078 

— 

71222 

1.4 

0.18 

-0.74 

2935.10 

Yb  II 

34390 

— 

68450 

3.1 

0.40 

-0.40 

2937.18 

Yb  II 

37078 

— 

71114 

1.2 

0.16 

-0.80 

2939.52 

Yb  II 

31568 

- 

65577 

2.2 

0.28 

-0.55 

2942.04 

Yb  II 

32371 

- 

66351 

1.5 

0.19 

-0.72 

2945.90 

Yb  II 

34785 

- 

68720 

7.8 

1.0 

0.01 

2946.30 

Yb  ii 

40036 

— 

73967 

2.5 

0.33 

-0.48 

2946.76 

Yb  II 

43956 

— 

77882 

1.1 

0.14 

-0.85 

2950.32 

Yb  II 

35059 

- 

68944 

1.6 

0.20 

-0.69 

2955.31 

Yb  II 

26759 

— 

60586 

1.8 

0.23 

-0.63 

2962.52 

Yb  II 

34390 

- 

68135 

3.5 

0.46 

-0.34 

2964.75 

Yb  II 

30224 

— 

63944 

6.2 

0.82 

-0.09 

2970.56 

Yb  II 

0 

— 

33654 

0.33 

0.044 

-1.36 

2982.49 

Yb  II 

33052 

- 

66571 

2.3 

0.30 

-0.52 

2982.66 

Yb  ii 

32371 

- 

65888 

1.1 

0. 1 5 

-0.83 

2983.70 

Yb  ii 

33052 

- 

66558 

1.5 

0.20 

-0.70 

2983.98 

Yb  ii 

30224 

— 

63727 

9.6 

1.3 

0.1  1 

2985.08 

Yb  II 

35059 

— 

68549 

5.1 

0.68 

-0.17 

2985.87 

Yb  II 

32982 

— 

66463 

1.9 

0.25 

-0.60 

2990.36 

Yb  ii 

35019 

— 

68450 

2.4 

0.32 

-0.50 

2991.87 

Yb  II 

32982 

- 

66396 

3.4 

0.45 

-0.34 

2993.93 

Yb  II 

35059 

— 

68450 

1.6 

0.21 

-0.67 

2994.80 

Yb  ii 

30563 

— 

63944 

8.3 

1.1 

0.05 

2995.86 

Yb  ii 

32982 

— 

66351 

1.5 

0.20 

-0.70 

3002.61 

Yb  ii 

41679 

- 

74973 

1.5 

0.20 

-0.69 

3005.76 

Yb  II 

31632 

— 

64891 

16. 

2.1 

0.33 

3009.39 

Yb  ii 

31980 

— 

65200 

5.1 

0.69 

-0.16 

3010.62 

Yb  ii 

32371 

_ 

65577 

3.3 

0.45 

-0.35 

3014.43 

Yb  ii 

30563 

— 

63727 

2.8 

0.38 

-0.42 

3017.55 

Yb  II 

35019 

- 

68149 

8.7 

1.2 

0.07 

3026.67 

Yb  ii 

33052 

— 

66082 

8.3 

1.1 

0.06 

3031.1  1 

Yb  II 

0 

- 

32982 

0.13 

0.018 

-1.75 
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Wavelength  Spectrum  Energy  Levels 
A K 


3034.64 

Yb  ti 

3 1 980 

- 

64923 

3037.99 

Yb  ii 

32982 

- 

65888 

3039.67 

Yb  it 

35832 

- 

68720 

3042.65 

Yb  it 

33494 

- 

66351 

3044.01 

Yb  ii 

30392 

— 

63234 

3046.48 

Yb  ii 

34390 

— 

67205 

3047.06 

Yb  n 

33654 

— 

66463 

3063.13 

Yb  ii 

30224 

- 

62861 

3063.67 

Yb  n 

34785 

— 

67416 

3065.04 

Yb  ii 

28758 

— 

61374 

3076.02 

Yb  n 

26759 

— 

59259 

3089.10 

Yb  ii 

28758 

- 

61120 

3093.87 

Yb  ll 

31632 

- 

63944 

3101.36 

Yb  ii 

33654 

- 

65888 

3102.07 

Yb  u 

32371 

— 

64598 

3107.76 

Yb  ii 

34390 

— 

66558 

3107.90 

Yb  u 

40036 

- 

7220^ 

3115.33 

Yb  ii 

32371 

- 

64461 

31  16.70 

Yb  ii 

3 1 980 

- 

64056 

3117.80 

Yb  ii 

26759 

— 

58823 

3136.75 

Yb  ll 

33052 

— 

64923 

3140.92 

Yb  ll 

28758 

- 

60586 

3141.72 

Yb  ll 

34575 

- 

66396 

3145.06 

Yb  ll 

34785 

- 

66571 

3153.17 

Yb  ii 

33494 

— 

65200 

3155.17 

Yb  ii 

32371 

— 

64056 

3163.79 

Yb  ii 

33494 

- 

65093 

3165.20 

Yb  ll 

35832 

- 

67416 

3169.06 

Yb  ii 

33052 

- 

64598 

3180.92 

Yb  ii 

33494 

— 

64923 

3192.88 

Yb  ii 

30563 

— 

61874 

3198.65 

Yb  ii 

31980 

- 

63234 

3201.16 

Yb  ii 

31632 

- 

62861 

3217.18 

Yb  n 

32982 

- 

64056 

3218.33 

Yb  ii 

35019 

— 

66082 

3225.86 

Yb  ii 

30224 

— 

61215 

3239.20 

Yb  n 

32371 

- 

63234 

3261.50 

Yb  ii 

30563 

— 

61215 

3289.37 

Yb  n 

0 

- 

30392 

3305.73 

Yb  ii 

31632 

— 

61874 

3333.06 

Yb  ii 

33654 

— 

63648 

3347.53 

Yb  ii 

35059 

- 

64923 

3375.48 

Yb  ii 

26759 

- 

56376 

3391.10 

Yb  ii 

37078 

— 

66558 

3394.44 

Yb  ii 

32371 

— 

61822 

3401.02 

Yb  ii 

30224 

— 

59619 

3404.11 

Yb  ii 

35832 

— 

65200 

3428.47 

Yb  ii 

34785 

- 

63944 

3438.71 

Yb  ii 

34575 

— 

63648 

3438.85 

Yb  ii 

31980 

— 

61051 

gA 

108/sec 

gf 

Log  gf 

2.9 

0.40 

-0.40 

1.3 

0.18 

-0.74 

3.2 

0.45 

-€.35 

4.2 

0.58 

—0:24 

1.0 

0.14 

-0.84 

2.3 

0.33 

-0.49 

1.9 

0.27 

-0.57 

2.0 

0.29 

-0.54 

1.2 

0.17 

-0.78 

5.1 

0.72 

-0.14 

0.71 

0.10 

-0.99 

4.5 

0.64 

-0.20 

3.6 

0.52 

-0.29 

2.3 

0.33 

-0.48 

1.5 

0.21 

-0.67 

3.1 

0.45 

-0.34 

10. 

1.5 

0.18 

4.4 

0.64 

-0.19 

2.9 

0.42 

-0.37 

7.3 

1.1 

0.03 

2.6 

0.39 

-0.41 

10. 

1.5 

0.17 

4.3 

0.64 

-0.19 

4.4 

0.65 

-0.19 

1.5 

0.23 

-0.64 

2.6 

0.38 

-0.42 

3.8 

0.57 

-0.24 

2.8 

0.43 

-0.37 

6.4 

0.96 

-0.02 

6.5 

0.98 

-0.01 

19. 

2.9 

0.46 

3.6 

0.55- 

-0.26 

12. 

1.9 

0.27 

4.1 

0.64 

-0.19 

2.8 

0.43 

-0.36 

2.3 

0.36 

-0.44 

2.2 

0.35 

-0.46 

6.1 

0.97 

-0.01 

1.4 

0.22 

-0.65 

7.1 

1.2 

0.06 

2.7 

0.45 

-0.35 

2.8 

0.47 

-0.33 

8.6 

1.5 

0.17 

3.0 

0.52 

-0.29 

2.5 

0.44 

-0.36 

2.3 

0.39 

-0.41 

2.1 

0.36 

-0.45 

4.4 

0.77 

-0.11 

2.8 

0.49 

-0.31 

4.9 

0.88 

-0.06 

537 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3446.89 

Yb  II 

32371 

- 61374 

1.8 

0.32 

-0.49 

3454.07 

Yb  II 

26759 

- 55702 

17. 

3.1 

0.49 

3458.28 

Yb  II 

40036 

- 68944 

12. 

2.1 

0.33 

3476.31 

Yb  II 

0 

- 28758 

0.024 

0.0044 

-2.35 

3478.84 

Yb  II 

30224 

- 58961 

22. 

4.0 

0.61 

3485.76 

Yb  II 

32371 

- 61051 

4.3 

0.78 

-0.11 

3507.82 

Yb  II 

37078 

- 65577 

5.2 

0.95 

-0.02 

3520.29 

Yb  II 

30563 

- 58961 

10. 

1.9 

0.28 

3549.82 

Yb  ii 

33052 

- 61215 

5.1 

0.97 

-0.01 

3560.33 

Yb  II 

21418 

- 49498 

3.0 

0.57 

-0.24 

3560.71 

Yb  ii 

34785 

- 62861 

9.5 

1.8 

0.26 

3563.94 

Yb  ii 

31568 

- 59619 

2.4 

0.45 

-0.35 

3570.56 

Yb  ii 

33052 

- 61051 

4.4 

0.84 

-0.08 

3585.47 

Yb  ii 

21418 

- 49301 

5.2 

1.0 

0.00 

3606.48 

Yb  II 

33494 

- 61215 

4.9 

0.95 

-0.02 

3610.24 

Yb  II 

31568 

- 59259 

1.7 

0.33 

-0.48 

3611.30 

Yb  II 

37516 

- 65200 

3.1 

0.60 

-0.22 

3619.82 

Yb  ii 

28758 

- 56376 

5.4 

1.1 

0.03 

3637.76 

Yb  ii 

21418 

- 48900 

2.3 

0.46 

-0.33 

3669.70 

Yb  II 

27062 

- 54304 

5.4 

1.1 

0.04 

3670.69 

Yb  II 

38342 

- 65577 

2.2 

0.45 

-0.34 

3675.08 

Yb  ii 

30563 

- 57765 

4.3 

0.87 

-0.06 

3690.56 

Yb  II 

34785 

- 61874 

2.0 

0.40 

-0.40 

3694.19 

Yb  ii 

0 

- 27062 

0.74 

0.15 

-0.82 

3698.59 

Yb  II 

35832 

- 62861 

2.9 

0.59 

-0.23 

3710.33 

Yb  ii 

28758 

- 55702 

1.3 

0.27 

-0.57 

3724.22 

Yb  ii 

31980 

- 58823 

2.0 

0.42 

-0.38 

3904.82 

Yb  II 

38342 

- 63944 

1.4 

0.31 

-0.51 

4077.28 

Yb  II 

38342 

- 62861 

2.3 

0.57 

-0.25 

4135.09 

Yb  ii 

34785 

- 58961 

1.5 

0.39 

-0.41 

4180.82 

Yb  II 

30392 

- 54304 

5.1 

1.3 

0.13 

4218.56 

Yb  II 

37516 

- 61215 

3.9 

1.0 

0.02 

4316.96 

Yb  ii 

30563 

- 53721 

0.99 

0.28 

-0.56 

4515.17 

Yb  II 

26759 

- 48900 

0.60 

0.18 

-0.73 

4553.59 

Yb  II 

30563 

- 52517 

0.45 

0.14 

-0.86 

4598.37 

Yb  ii 

31980 

- 53721 

0.66 

0.21 

-0.68 

4683.83 

Yb  ii 

32371 

- 53715 

0.54 

0.18 

-0.75 

4726.08 

Yb  II 

26759 

- 47912 

1.1 

0.38 

-0.42 

4786.61 

Yb  II 

31632 

- 52517 

2.4 

0.81 

-0.09 

4820.25 

Yb  ii 

28758 

- 49498 

0.36 

0. 1 3 

-0.90 

4836.95 

Yb  II 

33052 

- 53721 

0.55 

0.19 

-0.71 

.4851.16 

Yb  II 

24333 

- 44941 

0.047 

0.017 

-1.78 

4937.23 

Yb  II 

37516 

- 57765 

0.58 

0.21 

-0.67 

5009.52 

Yb  ii 

32982 

- 52938 

0.36 

0.14 

-0.86 

5067.31 

Yb  II 

34575 

- 54304 

0.31 

0.12 

-0.92 

5135.99 

Yb  II 

33052 

- 52517 

0.30 

0.12 

-0.92 

5147.03 

Yb  II 

38342 

- 57765 

0.35 

0.14 

-0.86 

5184.18 

Yb  ii 

33654 

- 52938 

0.32 

0.13 

-0.88 

5240.52 

Yb  ii 

30224 

- 49301 

0.30 

0. 1 3 

-0.90 

5257.51 

Yb  II 

34390 

- 53405 

0.72 

0.30 

-0.52 

538 


Wavelength  Spectrum  Energy’  Levels 
A K 


5279.56 

Yb  it 

34785 

- 

53721 

5300.95 

Yb  u 

37516 

- 

56376 

5335.15 

Yb  ll 

30563 

- 

49301 

5345.67 

Yb  li 

35019 

- 

53721 

5347.22 

Yb  ll 

35019 

— 

53715 

5352.96 

Yb  ii 

30224 

— 

48900 

5358.66 

Yb  ll 

35059 

- 

53715 

5389.87 

Yb  ii 

34390 

- 

52938 

5432.74 

Yb  ii 

47680 

- 

66082 

5449.30 

Yb  ii 

35059 

— 

53405 

5478.52 

Yb  ll 

40036 

— 

58284 

5588.47 

Yb  ii 

35832 

- 

53721 

5652.00 

Yb  ii 

30224 

- 

47912 

5749.92 

Yb  ii 

49009 

- 

66396 

5771.67 

Yb  n 

3 1 980 

— 

49301 

5819.43 

Yb  ll 

46548 

— 

63727 

5837.15 

Yb  ll 

32371 

- 

49498 

5897.23 

Yb  ll 

48923 

- 

65876 

5908.38 

Yb  n 

3 1 980 

- 

48900 

5991.51 

Yb  ll 

35832 

— 

52517 

6052.90 

Yb  il 

32982 

_ 

49498 

6152.58 

Yb  n 

33052 

- 

49301 

6246.97 

Yb  ll 

33494 

— 

49498 

6274.80 

Yb  ll 

3 1 980 

- 

47912 

6308.15 

Yb  ii 

33052 

— 

48900 

6432.73 

Yb  ll 

32371 

— 

47912 

6727.61 

Yb  ii 

33052 

- 

47912 

6934.04 

Yb  ii 

33494 

- 

47912 

7043.80 

Yb  ii 

47680 

- 

61873 

8922.62 

Yb  ii 

44498 

- 

55702 

gA 

1 08/sec 

gf 

Log  gf 

0.60 

0.25 

-0.60 

0.40 

0.17 

-0.78 

1.5 

0.66 

-0.18 

0.55 

0.24 

-0.63 

1.1 

0.46 

-0.34 

1.3 

0.55 

-0.26 

0.55 

0.24 

-0.62 

0.28 

0.12 

-0.91 

0.54 

0.24 

-0.62 

0.75 

0.33 

-0.48 

0.38 

0.17 

-0.76 

0.80 

0.37 

-0.43 

0.43 

0.21 

-0.69 

0.43 

0.21 

-0.67 

0.27 

0.13 

-0.87 

0.40 

0.20 

-0.69 

0.35 

0.18 

-0.75 

0.36 

0.19 

-0.72 

0. 1 9 

0.099 

-1.00 

0.74 

0.40 

-0.40 

0.1 1 

0.060 

-1.22 

0.62 

0.35 

-0.45 

0.34 

0.20 

-0.70 

0.48 

0.28 

-0.55 

0.14 

0.081 

-1.09 

0.17 

0.10 

-0.98 

0.29 

0.20 

-0.70 

0.21 

0.15 

-0.82 

0.75 

0.56 

-0.25 

4.4 

5.3 

0.72 

539 


Wavelength  Spectrum 
A 

Energy  Levels 
K 

gA 

108/sec 

gf 

Log  gf 

2138.56 

Zn  i 

0 

- 46745 

19. 

1.3 

0.12 

2756.45 

Zn  i 

3231  1 

- 68579 

0.69 

0.079 

-1.10 

2770.86 

Zn  i 

32501 

- 68581 

1.2 

0.14 

-0.86 

2800.87 

Zn  i 

32890 

- 68583 

1.8 

0.21 

-0.67 

3072.06 

Zn  i 

32890 

- 65432 

2.0 

0.29 

-0.54 

3075.90 

Zn  i 

0 

- 32502 

0.013 

0.0018 

-2.75 

3282.33 

Zn  i 

3231  1 

- 62769 

4.0 

0.64 

-0.19 

3302.59 

Zn  i 

32501 

- 62772 

18. 

2.9 

0.47 

3302.94 

Zn  i 

32501 

- 62769 

5.6 

0.91 

-0.04 

3345.02 

Zn  i 

32890 

- 62777 

28. 

4.7 

0.68 

3345.57 

Zn  i 

32890 

- 62772 

6.1 

1.0 

0.01 

3345.93 

Zn  i 

32890 

- 62769 

1.2 

0.20 

-0.69 

4680.14 

Zn  i 

3231  1 

- 53672 

5.8 

1.9 

0.28 

4722.16 

Zn  i 

32501 

- 53672 

15. 

4.9 

0.69 

4810.53 

Zn  i 

32890 

- 53672 

21. 

7.2 

0.86 

6362.35 

Zn  i 

46745 

- 62458 

4.5 

2.8 

0.44 

540 


Wavelength  Spectrum 

Energy  Levels  gA 

A 

K.  108/sec 

2025.51  Zn  it 

0 - 49354  21. 

2061.91  Zn  il 

0 - 48481  92. 

gf  Log  gf 


1.3 

5.8 


0.10 

0.77 


541 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2374.42 

Zr  i 

0 - 42103 

0.90 

0.076 

-1.12 

2388.01 

Zr  i 

570  - 42434 

1.00 

0.085 

-1.07 

2405.52 

Zr  i 

1241  - 42799 

1.1 

0.097 

-1.02 

2539.65 

Zr  i 

570  - 39934 

1.7 

0.17 

-0.77 

2550.51 

Zr  i 

570  - 39766 

0.84 

0.081 

-1.09 

2556.43 

Zr  i 

1241  - 40346 

0.99 

0.097 

-1.01 

2567.45 

Zr  i 

1241  - 40178 

1.3 

0.12 

-0.90 

2589.65 

Zr  i 

570  - 39174 

0.36 

0.036 

-1.44 

2609.43 

Zr  i 

570  - 38882 

1.1 

0.1 1 

-0.95 

2635.42 

Zr  i 

1241  - 39174 

2.2 

0.23 

-0.64 

2647.78 

Zr  i 

570  - 38327 

1.2 

0.12 

-0.92 

2658.69 

Zr  i 

4186  - 41788 

4.1 

0.44 

-0.36 

2687.75 

Zr  i 

1241  - 38436 

2.0 

0.22 

-0.66 

2692.92 

Zr  i 

0 - 37123 

0.35 

0.038 

-1.42 

2706.17 

Zr  i 

0 - 36942 

1.3 

0.15 

-0.83 

2709.33 

Zr  i 

570  - 37469 

1.2 

0.14 

-0.87 

2717.48 

Zr  i 

4186  - 40974 

0.58 

0.065 

-1.19 

2725.47 

Zr  i 

1241  - 37921 

2.8 

0.32 

-0.50 

2727.02 

Zr  i 

570  - 37230 

1.0 

0.1  1 

-0.94 

2759.48 

Zr  i 

1241  - 37469 

0.22 

0.025 

-1.60 

2763.03 

Zr  i 

4376  - 40558 

3.8 

0.43 

-0.36 

2774.04 

Zr  i 

570  - 36608 

2.4 

0.27 

-0.56 

2786.86 

Zr  i 

5102  - 40974 

3.8 

0.45 

-0.35 

2790.14 

Zr  i 

5102  - 40932 

9.3 

1.1 

0.04 

2792.04 

Zr  i 

0 - 35806 

1.4 

0.16 

-0.79 

2795.13 

Zr  i 

570  - 36336 

0.41 

0.048 

-1.32 

2806.78 

Zr  i 

4186  - 39804 

3.1 

0.37 

-0.44 

2814.90 

Zr  i 

0 - 35515 

6.5 

0.77 

-0.1  1 

2819.56 

Zr  i 

5102  - 40558 

3.1 

0.37 

-0.44 

2821.56 

Zr  i 

570  - 36001 

0.64 

0.076 

-1.12 

2829.81 

Zr  i 

4376  - 39704 

2.1 

0.26 

-0.59 

2836.49 

Zr  i 

5102  - 40346 

1.5 

0.18 

-0.75 

2837.23 

Zr  i 

570  - 35806 

8.1 

0.98 

-0.01 

2848.52 

Zr  i 

1241  - 36336 

4.7 

0.58 

-0.24 

2860.85 

Zr  i 

570  - 35515 

1.0 

0.13 

-0.90 

2875.98 

Zr  i 

1241  - 36001 

6.0 

0.74 

-0.13 

2880.83 

Zr  i 

5102  - 39804 

1.3 

0.16 

-0.80 

2892.26 

Zr  i 

1241  - 35806 

1.4 

0.18 

-0.74 

2916.25 

Zr  i 

570  - 34851 

0.24 

0.030 

-1.52 

2923.85 

Zr  i 

570  - 34762 

0.62 

0.080 

-1.10 

2960.87 

Zr  i 

0 - 33764 

3.0 

0.39 

-0.41 

2969.19 

Zr  i 

570  - 34240 

1.3 

0.17 

-0.77 

2985.39 

Zr  i 

0 - 33487 

7.2 

0.96 

-0.02 

3005.37 

Zr  i 

4186  - 37450 

2.7 

0.37 

-0.43 

3005.50 

Zr  i 

8057  - 41320 

13. 

1.8 

0.25 

3011.75 

Zr  i 

570  - 33764 

7.9 

1.1 

0.03 

3014.44 

Zr  i 

0 - 33164 

0.51 

0.070 

-1.16 

3029.52 

Zr  i 

1241  - 34240 

9.7 

1.3 

0.13 

3043.25 

Zr  i 

570  - 33420 

0.28 

0.039 

-1.41 

3045.83 

Zr  i 

4186  - 37008 

2.4 

0.34 

-0.47 

542 


Wavelength 

Spectrum 

Energy-  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3049.33 

Zr  i 

4186 

- 36971 

1.7 

0.23 

-0.63 

3063.57 

Zr  i 

4376 

- 37008 

1.7 

0.24 

-0.62 

3085.34 

Zr  i 

570 

- 32972 

0.84 

0.12 

-0.92 

3090.44 

Zr  i 

5102 

- 37450 

1.6 

0.23 

-0.65 

3094.80 

Zr  i 

4186 

- 36489 

2.3 

0.33 

—0.48 

3095.82 

Zr  i 

4197 

- 36489 

2.3 

0.33 

-0.48 

3108.37 

Zr  i 

4376 

- 36538 

2.5 

0.36 

-0.45 

3120.74 

Zr  i 

4186 

- 36220 

6.9 

1.0 

0.00 

3131.1 1 

Zr  i 

4197 

- 36125 

2.7 

0.40 

-0.40 

3132.07 

Zr  i 

4376 

- 36295 

7.1 

1.0 

0.02 

3133.23 

Zr  i 

5102 

- 37008 

2.7 

0.39 

-0.41 

3136.96 

Zr  i 

5102 

- 36971 

4.4 

0.64 

-0.19 

3139.80 

Zr  i 

5102 

- 36942 

3.4 

0.50 

-0.30 

3148.82 

Zr  i 

4376 

- 36125 

3.4 

0.51 

-0.29 

3157.82 

Zr  i 

4376 

- 36035 

6.0 

0.90 

-0.05 

3191.21 

Zr  i 

0 

- 31327 

2.7 

0.42 

-0.38 

3197.04 

Zr  i 

4186 

- 35456 

1.2 

0.19 

-0.72 

3204.90 

Zr  i 

5102 

- 36295 

2.0 

0.30 

-0.52 

3212.01 

Zr  i 

570 

- 31695 

3.1 

0.47 

-0.32 

3212.58 

Zr  i 

5102 

- 36220 

0.90 

0.14 

-0.85 

3234.12 

Zr  i 

1241 

- 32152 

4.1 

0.65 

-0.19 

3250.39 

Zr  i 

570 

- 31327 

1.6 

0.26 

-0.58 

3254.28 

Zr  i 

16978 

- 47698 

105. 

17. 

1 .22 

3260.1 1 

Zr  i 

4186 

- 34851 

2.8 

0.45 

-0.34 

3269.66 

Zr  i 

4186 

- 34762 

2.6 

0.42 

-0.38 

3282.73 

Zr  i 

1241 

- 31695 

1.8 

0.30 

-0.53 

3326.41 

Zr  i 

4186 

- 34240 

0.46 

0.076 

-1.12 

3353.66 

Zr  i 

1241 

- 31050 

0.63 

0.11 

-0.98 

3360.46 

Zr  i 

5102 

- 34851 

2.2 

0.37 

-0.43 

3368.64 

Zr  i 

0 

- 29677 

6.085 

0.015 

-1.84 

3370.59 

Zr  i 

5102 

- 34762 

2.2 

0.37 

-0.44 

3379.92 

Zr  i 

17556 

- 47135 

21. 

4.6 

0.66 

3397.92 

Zr  i 

18277 

- 47698 

20. 

3.5 

0.55 

341 1.79 

Zr  i 

17833 

- 47135 

18. 

3.1 

0.50 

3414.66 

Zr  i 

570 

- 29847 

1.4 

0.24 

-0.62 

3419.66 

Zr  i 

4186 

- 33420 

1.1 

0.20 

-0.71 

3426.93 

Zr  i 

8057 

- 37230 

0.73 

0.13 

-0.89 

3430.29 

Zr  i 

1241 

- 30385 

0.27 

0.047 

-1.33 

3440.45 

Zr  i 

0 

- 29058 

0.51 

0.091 

-1.04 

3446.61 

Zr  i 

4186 

- 33192 

1.8 

0.31 

-0.50 

3447.36 

Zr  i 

0 

- 28999 

1.7 

0.31 

-0.51 

3455.91 

Zr  i 

4186 

- 33114 

1.8 

0.33 

-0.48 

3457.18 

Zr  i 

4197 

- 33114 

1.0 

0.19 

-0.73 

3461.09 

Zr  i 

8057 

- 36942 

4.4 

0.80 

-0.10 

3465.63 

Zr  i 

1241 

- 30087 

0.37 

0.067 

-1.18 

3471.19 

Zr  i 

0 

- 28801 

1.6 

0.30 

-0.53 

3472.90 

Zr  i 

4186 

- 32972 

0.22 

0.040 

-1.39 

3478.79 

Zr  i 

4376 

- 33114 

1.9 

0.34 

-0.47 

3482.81 

Zr  i 

570 

- 29275 

0.59 

0.11 

-0.97 

3483.01 

Zr  i 

8057 

- 36760 

4.9 

0.89 

-0.05 

543 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3495.37 

Zr  i 

11956 

- 40558 

3.3 

0.61 

-0.21 

3501.35 

Zr  i 

570 

- 29123 

0.38 

0.070 

-1.16 

3501.49 

Zr  i 

8057 

- 36608 

2.0 

0.37 

-0.43 

3509.32 

Zr  i 

570 

- 29058 

3.0 

0.55 

-0.26 

3519.60 

Zr  i 

0 

- 28404 

5.0 

0.93 

-0.03 

3530.22 

Zr  i 

5102 

- 33420 

0.90 

0.17 

-0.77 

3533.22 

Zr  i 

1241 

- 29535 

1.5 

0.28 

-0.55 

3535.16 

Zr  i 

8057 

- 36336 

5.0 

0.93 

-0.03 

3547.68 

Zr  i 

570 

- 28750 

4.8 

0.92 

-0.04 

3549.74 

Zr  i 

8057 

- 36220 

4.8 

0.92 

-0.04 

3550.46 

Zr  i 

0 

- 28157 

1.5 

0.28 

-0.56 

3558.96 

Zr  i 

5102 

- 33192 

1.5 

0.28 

-0.56 

3566.10 

Zr  i 

1241 

- 29275 

3.4 

0.65 

-0.18 

3568.88 

Zr  i 

5102 

- 33114 

2.0 

0.39 

-0.41 

3575.79 

Zr  i 

570 

- 28528 

2.8 

0.53 

-0.27 

3577.55 

Zr  i 

8057 

- 36001 

3.8 

0.73 

-0.14 

3586.29 

Zr  i 

0 

- 27876 

1.9 

0.37 

-0.43 

3591.72 

Zr  i 

570 

- 28404 

0.17 

0.034 

-1.47 

3593.13 

Zr  i 

17060 

- 44882 

12. 

2.3 

0.35 

3601.19 

Zr  i 

1241 

- 29002 

10. 

2.0 

0.31 

3613.70 

Zr  i 

4186 

- 31851 

0.93 

0.18 

-0.74 

3623.86 

Zr  i 

570 

- 28157  ' 

2.7 

0.53 

-0.28 

3634.15 

Zr  i 

1241 

- 28750 

0.89 

0.18 

-0.76 

3638.72 

Zr  i 

4376 

- 31851 

0.21 

0.042 

-1.37 

3661.20 

Zr  i 

570 

- 27876 

0.45 

0.090 

-1.05 

3663.65 

Zr  i 

1241 

- 28528 

2.4 

0.47 

-0.32 

3680.37 

Zr  i 

1241 

- 28404 

0.1 1 

0.023 

-1.64 

3706.63 

Zr  i 

1241 

- 28212 

0.17 

0.035 

-1.45 

3714.13 

Zr  i 

1241 

- 28157 

0.37 

0.076 

-1.12 

3737.39 

Zr  i 

5102 

- 31851 

0.26 

0.055 

-1.26 

3754.79 

Zr  i 

14349 

- 40974 

3.5 

0.73 

-0.14 

3764.39 

Zr  i 

0 

- 26557 

0.59 

0.13 

-0.90 

3766.72 

Zr  i 

12342 

- 38882 

19. 

4.1 

0.61 

3780.54 

Zr  i 

0 

- 26444 

0.87 

0.19 

-0.73 

3791.40 

Zr  i 

570 

- 26938 

0.78 

0.17 

-0.78 

3792.40 

Zr  i 

570 

- 26931 

0.12 

0.026 

-1.58 

3822.41 

Zr  i 

0 

- 26154 

0.63 

0.14 

-0.86 

3835.96 

Zr  i 

0 

- 26062 

2.5 

0.54 

-0.27 

3847.01 

Zr  i 

570 

- 26557 

0.51 

0.1  1 

-0.95 

3849.25 

Zr  i 

0 

- 25972 

0.43 

0.095 

-1.02 

3863.87 

Zr  i 

570 

- 26444 

2.6 

0.57 

-0.24 

3864.34 

Zr  i 

1241 

- 27111 

0.83 

0.19 

-0.73 

3877.60 

Zr  i 

8057 

- 33839 

7.2 

1.6 

0.21 

3879.05 

Zr  i 

570 

- 26343 

0.17 

0.039 

-1.41 

3885.42 

Zr  i. 

0 

- 25730 

1.1 

0.26 

-0.59 

3890.32 

Zr  i 

1241 

- 26938 

3.0 

0.67 

-0.17 

3891.38 

Zr  i 

1241 

- 26931 

2.0 

0.46 

-0.33 

3892.03 

Zr  i 

15201 

- 40888 

5.2 

1.2 

0.08 

3893.84 

Zr  i 

12761 

- 38436 

2.0 

0.46 

-0.33 

3896.53 

Zr  i 

570 

- 26227 

0.13 

0.030 

-1.53 

544 


Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3897.66 

Zr  i 

14697 

— 

40346 

3.5 

0.80 

-0.10 

3900.52 

Zr  i 

0 

- 

25630 

0.28 

0.065 

-1.19 

3916.64 

Zr  i 

1241 

- 

26766 

0. 1 5 

0.035 

-1.45 

3921.79 

Zr  i 

570 

- 

26062 

0.49 

0.1 1 

-0.94 

3926.78 

Zr  l 

15720 

— 

41  179 

4.5 

1.0 

0.01 

3929.53 

Zr  i 

570 

_ 

26012 

0.97 

0.23 

-0.65 

3941.62 

Zr  i 

8057 

- 

33420 

0.65 

0. 1 5 

-0.82 

3951.33 

Zr  t 

11641 

- 

36942 

0.68 

0.16 

-0.80 

3963.80 

Zr  i 

16317 

- 

41538 

5.0 

1.2 

0.07 

3966.66 

Zr  i 

1241 

— 

26444 

0.44 

0.10 

-0.98 

3968.26 

Zr  i 

1241 

— 

26434 

0.91 

0.21 

-0.67 

3972.30 

Zr  t 

15720 

— 

40888 

2.1 

0.49 

-0.31 

3973.39 

Zr  l 

12761 

- 

37921 

2.6 

0.61 

-0.21 

3973.50 

Zr  i 

570 

- 

25730 

0.50 

0.12 

-0.93 

3975.29 

Zr  i 

12773 

— 

3792  1 

4.6 

1.1 

0.04 

3977.34 

Zr  l 

5249 

— 

30385 

0.18 

0.044 

-1.36 

3977.48 

Zr  i 

8057 

- 

33192 

0.95 

0.23 

-0.65 

3978.74 

Zr  i 

12342 

- 

37469 

2.0 

0.49 

-0.31 

3981.60 

Zr  i 

1 1017 

- 

36125 

2.8 

0.67 

-0.18 

3982.16 

Zr  i 

10885 

— 

35990 

1.3 

0.32 

-0.49 

3984.75 

Zr  i 

4186 

— 

29275 

0.32 

0.075 

-1.12 

3986.80 

Zr  i 

570 

- 

25646 

0.049 

0.012 

-1.94 

3988.68 

Zr  i 

5023 

- 

30087 

0.26 

0.061 

-1.21 

3989.29 

Zr  i 

570 

- 

25630 

0.057 

0.013 

-1.87 

3989.50 

Zr  t 

15120 

— 

40178 

6.8 

1.6 

0.21 

4001.09 

Zr  i 

1241 

— 

26227 

0.034 

0.0081 

-2.09 

4002.55 

Zr  i 

4871 

- 

29847 

0.19 

0.045 

-1.35 

4003.10 

Zr  i 

1 1017 

- 

35990 

2.0 

0.47 

-0.33 

4004.40 

Zr  i 

12503 

- 

37469 

1.6 

0.38 

-0.41 

4004.87 

Zr  l 

16978 

— 

41941 

5.7 

1.4 

0.13 

4007.60 

Zr  l 

14989 

_ 

39934 

8.3 

2.0 

0.30 

4012.25 

Zr  i 

15720 

- 

40637 

10. 

2.4 

0.39 

4016.98 

Zr  l 

12342 

-> 

37230 

3.0 

0.73 

-0.14 

4023.98 

Zr  i 

5541 

- 

30385 

1.1 

0.27 

-0.56 

4024.92 

Zr  i 

5249 

— 

30087 

2.0 

0.49 

-0.31 

4027.20 

Zr  i 

5023 

_ 

29847 

2.4 

0.59 

-0.23 

4028.95 

Zr  i 

4186 

- 

28999 

0.46 

0.1  1 

-0.95 

4030.04 

Zr  l 

4871 

- 

29677 

1.1 

0.27 

-0.56 

4035.89 

Zr  i 

1241 

— 

26012 

0.33 

0.080 

-1.10 

4041.64 

Zr  i 

15201 

— 

39937 

4.2 

1.0 

0.01 

4042.22 

Zr  i 

11258 

— 

35990 

3.3 

0.82 

-0.09 

4043.58 

Zr  i 

4186 

- 

28910 

1.1 

0.28 

-0.56 

4044.56 

Zr  i 

4871 

- 

29588 

1.1 

0.27 

-0.57 

4050.48 

Zr  i 

4376 

— 

29058 

0.39 

0.096 

-1.02 

4054.43 

Zr  i 

1241 

— 

25898 

0.097 

0.024 

-1.62 

4055.03 

Zr  i 

5023 

— 

29677 

1.8 

0.44 

-0.35 

4055.71 

Zr  i 

12773 

— 

37422 

12. 

3.0 

0.48 

4061.53 

Zr  i 

4186 

- 

28801 

0.60 

0.15 

-0.83 

4064.16 

Zr  i 

5249 

— 

29847 

3.8 

0.94 

-0.03 

4068.72 

Zr  i 

10885 

— 

35456 

0.92 

0.23 

-0.64 

545 


Wavelength  Spectrum  Energy  Levels 
A K 


4072.70 

Zr  i 

5541 

- 

30087 

4074.93 

Zr  i 

4376 

- 

28910 

4076.53 

Zr  i 

4186 

- 

28710 

4078.31 

Zr  i 

4197 

- 

28710 

4081.22 

Zr  i 

5889 

— 

30385 

4082.30 

Zr  i 

1241 

_ 

25730 

4083.08 

Zr  i 

11641 

- 

36125 

4084.30 

Zr  i 

14697 

- 

39174 

4085.66 

Zr  i 

12761 

— 

37230 

4087.69 

Zr  i 

12773 

— 

37230 

4090.79 

Zr  i 

12503 

— 

36942 

4093.16 

Zr  i 

4376 

- 

28801 

4094.27 

Zr  i 

12342 

- 

36760 

4099.31 

Zr  i 

0 

- 

24388 

4107.50 

Zr  i 

11956 

— 

36295 

4108.40 

Zr  i 

4376 

— 

28710 

4119.83 

Zr  i 

12342 

- 

36608 

4121.46 

Zr  i 

4376 

- 

28633 

4127.96 

Zr  i 

4186 

— 

28404 

4134.31 

Zr  i 

12761 

— 

36942 

4135.68 

Zr  i 

5102 

— 

29275 

4140.01 

Zr  i 

14123 

— 

38271 

4147.37 

Zr  i 

12503 

- 

36608 

4152.64 

Zr  i 

11017 

- 

35091 

4153.75 

Zr  i 

12773 

— 

36841 

4166.36 

Zr  i 

5541 

— 

29535 

4169.36 

Zr  i 

14349 

- 

38327 

4171.48 

Zr  i 

10885 

— 

34851 

4183.32 

Zr  i 

5102 

— 

28999 

4187.56 

Zr  I 

1 1641 

— 

35515 

4191.79 

Zr  i 

11956 

— 

35806 

4192.10 

Zr  i 

12761 

— 

36608 

4194.01 

Zr  i 

12761 

- 

36597 

4194.76 

Zr  i 

1 1258 

- 

35091 

4196.13 

Zr  i 

12773 

— 

36597 

4199.09 

Zr  i 

5102 

— 

28910 

4201.46 

Zr  i 

5023 

- 

28818 

4211.34 

Zr  i 

14697 

- 

38436 

4212.62 

Zr  i 

10885 

— 

34617 

4213.86 

Zr  i 

4871 

— 

28595 

4218.45 

Zr  i 

5102 

— 

28801 

4220.65 

Zr  i 

5023 

— 

28710 

4225.46 

Zr  i 

12342 

- 

36001 

4227.76 

Zr  i 

5889 

- 

29535 

4234.63 

Zr  i 

5102 

— 

28710 

4236.06 

Zr  i 

11017 

— 

34617 

4236.55 

Zr  i 

0 

- 

23597 

4237.43 

Zr  i 

11258 

- 

34851 

4239.31 

Zr  i 

5541 

— 

29123 

4240.34 

Zr  i 

4871 

- 

28447 

gA 

108/sec 

gf 

Log  gf 

5.2 

1.3 

0.1 1 

0.58 

0.15 

-0.84 

0.35 

0.088 

-1.05 

0.43 

0.11 

-0.97 

5.7 

1.4 

0.15 

0.051 

0.013 

-1.89 

1.8 

0.44 

-0.36 

5.3 

1.3 

0.12 

3.1 

0.76 

-0.12 

1.5 

0.38 

-0.42 

2.8 

0.71 

-0.15 

0.10 

0.025 

-1.59 

2.1 

0.53 

-0.28 

0.058 

0.015 

-1.83 

2.4 

0.60 

-0.22 

0.36 

0.090 

-1.04 

1.8 

0.47 

-0.33 

0.70 

0.18 

-0.75 

0.13 

0.033 

-1.49 

1.4 

0.37 

-0.44 

0.33 

0.084 

-1.08 

1.0 

0.27 

-0.57 

1.1 

0.29 

-0.54 

2.2 

0.56 

-0.25 

1.4 

0.36 

-0.44 

0.91 

0.24 

-0.62 

2.1 

0.55 

-0.26 

1.3 

0.33 

-0.49 

0.39 

0.10 

-0.99 

8.3 

2.2 

0.34 

1.6 

0.43 

-0.36 

0.66 

0.17 

-0.76 

0.66 

0.17 

-0.76 

4.4 

1.2 

0.07 

1.3 

0.35 

-0.46 

1.2 

0.31 

-0.51 

1.1 

0.30 

-0.52 

2.2 

0.59 

-0.23 

0.75 

0.20 

-0.70 

0.71 

0.19 

-0.72 

0.23 

0.061 

-1.21 

0.071 

0.019 

-1.72 

0.96 

0.26 

-0.59 

4.6 

1.2 

0.09 

0.29 

0.077 

-1.11 

1.9 

0.52 

-0.28 

0.029 

0.0078 

-2.1  1 

1.0 

0.28 

-0.55 

4.1 

1.1 

0.05 

1.3 

0.36 

-0.45 

546 


Wavelength 

A 

Spectrum 

Energy  Levels 
K. 

gA 

108/sec 

gf 

Log  gf 

4241.20 

Zr  i 

5023 

— 

28595 

1.4 

0.37 

-€.43 

4241.69 

Zr  i 

5249 

- 

28818 

2.3 

0.63 

-0.20 

4253.57 

Zr  i 

1 1258 

- 

34762 

0.79 

0.21 

-0.67 

4256.44 

Zr  i 

4186 

- 

27673 

0.1  1 

0.029 

-1.54 

4261.21 

Zr  i 

5541 

— 

29002 

0.16 

0.043 

-1.37 

4261.42 

Zr  i 

12761 

— 

36220 

1.2 

0.33 

-0.49 

4268.02 

Zr  l 

5023 

- 

28447 

0.54 

0.15 

-0.83 

4274.77 

Zr  i 

4186 

- 

27573 

0.12 

0.033 

-1.48 

4276.72 

Zr  t 

4197 

— 

27573 

0.16 

0.045 

-1.34 

4282.03 

Zr  i 

17833 

— 

41 179 

4.9 

1.3 

0.13 

4282.20 

Zr  i 

5249 

— 

28595 

1.0 

0.28 

-0.56 

4291.20 

Zr  i 

4376 

- 

27673 

0.15 

0.043 

-1.37 

4291.35 

Zr  i 

4186 

- 

27482 

0.15 

0.040 

-1.39 

4294.79 

Zr  i 

5541 

- 

28818 

1.1 

0.30 

-0.53 

4302.89 

Zr  i 

5889 

— 

29123 

0.65 

-0.18 

-0.74 

4304.68 

Zr  i 

14697 

— 

37921 

4.7 

1.3 

0.12 

4309.82 

Zr  l 

4376 

- 

27573 

0.053 

0.015 

-1.83 

43  1 9.05 

Zr  l 

1241 

- 

24388 

0.043 

0.012 

-1.92 

4321.17 

Zr  l 

1241 

- 

24376 

0.043 

0.012 

-1.92 

4324.03 

Zr  i 

14349 

— 

37469 

2.5 

0.69 

-0.16 

4325.44 

Zr  i 

5889 

_ 

29002 

0.36 

0.10 

-0.99 

4329.56 

Zr  i 

570 

- 

23661 

0.018 

0.0049 

-2.31 

4341.13 

Zr  i 

1 1258 

- 

34287 

5.1 

1.4 

0.15 

4343.04 

Zr  i 

0 

- 

23019 

0.015 

0.0042 

-2.38 

4346.52 

Zr  i 

14123 

— 

37123 

1.4 

0.38 

-0.42 

4347.22 

Zr  i 

570 

— 

23567 

0.015 

0.0042 

-2.38 

4347.89 

Zr  i 

8057 

- 

31050 

3.9 

1.1 

0.04 

4348.93 

Zr  i 

5541 

- 

28528 

0.060 

0.017 

-1.77 

4358.74 

Zr  i 

4186 

- 

27122 

0.081 

0.023 

-1.64 

4360.81 

Zr  i 

4186 

— 

271  1 1 

0.38 

0.1 1 

-0.97 

4366.45 

Zr  i 

1 1017 

_ 

33912 

2.9 

0.84 

-0.08 

4373.07 

Zr  i 

5889 

— 

28750 

0.064 

0.018 

-1.74 

4394.50 

Zr  i 

570 

- 

23320 

0.014 

0.0040 

-2.39 

4394.94 

Zr  l 

10885 

— 

33632 

1.0 

0.30 

-0.53 

4395.21 

Zr  i 

4376 

— 

27122 

0.12 

0.035 

-1.45 

4400.24 

Zr  i 

5889 

_ 

28609 

0.17 

0.048 

-1.32 

4402.95 

Zr  i 

4197 

- 

26902 

0.077 

0.022 

-1.65 

4413.04 

Zr  i 

11258 

— 

33912 

1.6 

0.46 

-0.34 

4414.14 

Zr  i 

1241 

- 

23889 

0.016 

0.0048 

—2.32 

4420.46 

Zr  i 

1 1017 

— 

33632 

1.9 

0.55 

-0.26 

4427.24 

Zr  i 

18739 

_ 

41320 

8.2 

2.4 

0.38 

4429.1 1 

Zr  i 

5102 

- 

27673 

0.080 

0.023 

-1.63 

4431.49 

Zr  i 

10885 

- 

33445 

1.1 

0.34 

-0.47 

4438.05 

Zr  i 

4376 

— 

26902 

0.10 

0.030 

-1.52 

4444.33 

Zr  i 

11956 

— 

34451 

0.27 

0.080 

-1.10 

4448.95 

Zr  i 

5102 

— 

27573 

0.039 

0.012 

-1.94 

4450.28 

Zr  i 

10885 

- 

33350 

0.64 

0.19 

-0.72 

4455.43 

Zr  i 

14791 

— 

37230 

1.2 

0.35 

-0.45 

4456.30 

Zr  I 

14989 

— 

37422 

1.3 

0.37 

-0.43 

4457.43 

Zr  i 

11017 

— 

33445 

0.82 

0.24 

-0.61 

547 


Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

4460.34 

Zr  i 

5102  - 27515 

0.038 

0.01 1 

-1.94 

4466.91 

Zr  l 

5102  - 27482 

0.15 

0.046 

-1.34 

4468.22 

Zr  i 

1 1258  - 33632 

0.22 

0.065 

-1.19 

4468.79 

Zr  i 

4186  - 26557 

0.047 

0.014 

-1.85 

4470.31 

Zr  i 

12342  - 34706 

1.2 

0.35 

-0.45 

4470.56 

Zr  i 

12773  - 35135 

2.2 

0.67 

-€.17 

4480.77 

Zr  i 

14697  - 37008 

0.67 

0.20 

-0.69 

4482.50 

Zr  i 

15120  - 37422 

1.0 

0.30 

-0.52 

4491.56 

Zr  i 

4186  - 26444 

0.029 

0.0087 

-2.06 

4494.94 

Zr  i 

14989  - 37230 

0.60 

0.18 

-0.74 

4507.12 

Zr  i 

4376  - 26557 

0.59 

0.18 

-0.74 

4523.13 

Zr  i 

17753  - 39855 

1.3 

0.39 

-0.41 

4535.75 

Zr  i 

4186  - 26227 

0.60 

0.18 

-0.73 

4539.98 

Zr  i 

5102  - 27122 

0.098 

0.030 

-1.52 

4542.22 

Zr  i 

5102  - 27111 

0.61 

0.19 

-0.72 

4553.01 

Zr  i 

4197  - 26154 

0.19 

0.060 

— 1 .22 

4555.13 

Zr  i 

12503  - 34451 

2.0 

0.62 

-€.21 

4555.52 

Zr  i 

12760  - 34706 

1.6 

0.48 

-0.32 

4558.04 

Zr  i 

1 1258  - 33192 

0.31 

0.097 

-1.01 

4565.47 

Zr  i 

12342  - 34240 

0.42 

0.13 

-0.88 

4575.52 

Zr  i 

0-21849 

0.14 

0.044 

-1.36 

4576.20 

Zr  i 

11641  - 33487 

0.30 

0.093 

-1.03 

4582.29 

Zr  i 

14791  - 36608 

1.8 

0.58 

-0.24 

4584.24 

Zr  i 

11956  - 33764 

0.64 

0.20 

-€.69 

4590.16 

Zr  i 

11641  - 33420 

0.15 

0.048 

-1.32 

4590.55 

Zr  i 

4376  - 26154 

0.14 

0.044 

-1.35 

4602.57 

Zr  i 

15120  - 36841 

7.0 

2.2 

0.35 

4604.42 

Zr  i 

4186  - 25898 

0.13 

6.042 

-1.38 

4609.15 

Zr  i 

12761  - 34451 

0.22 

0.072 

-1.15 

4609.29 

Zr  i 

5249  - 26938 

0.027 

0.0086 

-2.07 

4609.83 

Zr  i 

4871  - 26557 

0.024 

0.0077 

-2.1  1 

4610.11 

Zr  i 

4376  - 26062 

0.021 

0.0067 

-2.17 

4626.41 

Zr  i 

14989  - 36597 

3.9 

1.3 

0. 1 0 

4627.72 

Zr  i 

1 1956  - 33559 

0.18 

0.056 

-1.25 

4633.98 

Zr  i 

570  22144 

0.21 

0.068 

-1.17 

4634.64 

Zr  i 

5541  - 27111 

0.028 

0.0092 

-2.04 

4640.13 

Zr  i 

14791  - 36336 

1.2 

0.37 

-0.43 

4644.83 

Zr  i 

14697  - 36220 

3.4 

1.1 

0.04 

4654.38 

Zr  i 

12761  - 34240 

0.32 

0.10 

-0.98 

4657.64 

Zr  i 

11956  - 33420 

0.68 

0.22 

-0.66 

4659.49 

Zr  i 

5102  - 26557 

0.037 

0.012 

-1.92 

4667.14 

Zr  i 

5023  - 26444 

0.071 

0.023 

-1.63 

4683.42 

Zr  i 

12342  - 33688 

2.0 

0.67 

-€.18 

4684.25 

Zr  i 

5102  - 26444 

0.072 

0.024 

-1.63 

4686.57 

Zr  i 

11641  - 32972 

0.15 

0.050 

—1.30 

4687.80 

Zr  i 

5889  - 27215 

3.0 

0.98 

—0.01 

4688.45 

Zr  i 

1241  - 22564 

0.18 

0.058 

-1.24 

4691.73 

Zr  i 

5249  - 26557 

0.025 

0.008  1 

-2.09 

4695.04 

Zr  i 

17143  - 38436 

0.70 

0.23 

-€.63 

4707.79 

Zr  i 

11956  - 33192 

0.72 

0.24 

-0.62 

548 


Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

4710.08 

Zr  i 

5541 

— 

26766 

2.1 

0.70 

-0.16 

471 1.92 

Zr  i 

12342 

- 

33559 

1.3 

0.42 

-0.38 

4713.43 

Zr  i 

14791 

- 

36001 

1.1 

0.36 

-0.45 

4717.62 

Zr  i 

4871 

- 

26062 

0.1  1 

0.036 

-1.44 

4719.12 

Zr  l 

14989 

— 

36173 

3.4 

1.1 

0.05 

4731.14 

Zr  i 

5023 

— 

26154 

0.022 

0.0075 

-2.13 

4732.33 

Zr  i 

5102 

- 

26227 

0.29 

0.099 

-1.00 

4734.36 

Zr  i 

18739 

- 

39855 

1.6 

0.53 

-0.27 

4739.48 

Zr  i 

5249 

- 

26343 

1.4 

0.47 

-0.32 

4742.94 

Zr  i 

12342 

— 

33420 

0.26 

0.087 

-1.06 

4751.91 

Zr  i 

5023 

— 

26062 

0.038 

0.013 

-1.89 

4753.05 

Zr  i 

15120 

- 

36153 

0.94 

0.32 

-0.50 

4762.78 

Zr  i 

14791 

- 

35782 

2.7 

0.92 

-0.04 

4772.31 

Zr  i 

5023 

- 

25972 

0.80 

0.27 

-0.56 

4784.92 

Zr  i 

5541 

— 

26434 

0.22 

0.075 

-1.12 

4788.67 

Zr  i 

5889 

— 

26766 

0.19 

0.064 

-1.19 

4789.1  1 

Zr  i 

5023 

- 

25898 

0.037 

0.013 

-1.90 

4793.28 

Zr  i 

14349 

- 

35206 

0.43 

0.15 

-0.83 

4794.96 

Zr  i 

12342 

- 

33192 

0.20 

0.071 

-1.15 

4805.87 

Zr  i 

5541 

— 

26343 

0.26 

0.091 

-1.04 

4806.68 

Zr  i 

12761 

— 

33559 

0.27 

0.095 

-1.02 

4809.47 

Zr  i 

12773 

- 

33SS9 

1.1 

0.38 

-0.42 

4815.04 

Zr  i 

5249 

- 

26012 

0.17 

0.060 

—1 .22 

4815.63 

Zr  i 

4871 

— 

25630 

0.58 

0.20 

—0^69 

4824.29 

Zr  l 

5249 

— 

25972 

0.26 

0.090 

-1.05 

4828.04 

Zr  i 

5023 

— 

25730 

0.16 

0.056 

-1.25 

4838.78 

Zr  i 

12503 

- 

33164 

0.74 

0.26 

-0.59 

4838.98 

Zr  i 

12761 

- 

33420 

0.44 

0.15 

-0.81 

4841.45 

Zr  i 

5249 

- 

25898 

0.017 

0.0059 

-2.23 

4846.35 

Zr  i 

5102 

— 

25730 

0.016 

0.0057 

-2.25 

4851.36 

Zr  i 

5023 

— 

25630 

0.18 

0.062 

-1.20 

4866.06 

Zr  i 

5889 

- 

26434 

0.17 

0.061 

-1.21 

4881.24 

Zr  i 

5249 

— 

25730 

0.091 

0.033 

-1.49 

4883.60 

Zr  i 

5541 

- 

26012 

0.099 

0.035 

-1.45 

4893.12 

Zr  i 

12761 

— 

33192 

0.33 

0.12 

-0.92 

4905.08 

Zr  i 

5249 

— 

25630 

0.016 

0.0057 

-2.24 

4930.87 

Zr  i 

15201 

- 

35476 

0.40 

0.15 

-0.83 

4933.64 

Zr  i 

14784 

- 

35047 

0.85 

0.31 

-0.51 

4948.76 

Zr  i 

4186 

— 

24388 

0.028 

0.010 

-1.98 

4962.30 

Zr  i 

14989 

— 

35135 

0.37 

0.14 

-0.87 

4963.72 

Zr  i 

15720 

— 

35861 

0.54 

0.20 

-0.70 

4987.82 

Zr  i 

16317 

— 

36360 

0.37 

0.14 

-0.85 

4994.76 

Zr  i 

15120 

— 

35135 

1.2 

0.44 

-0.35 

4996.33 

Zr  i 

15201 

- 

35210 

1.1 

0.40 

-0.40 

5011.46 

Zr  i 

17060 

— 

37008 

0.63 

0.24 

-0.63 

5046.58 

Zr  i 

12342 

— 

32152 

1.3 

0.49 

-0.31 

5060.39 

Zr  i 

15720 

- 

35476 

1.2 

0.44 

-0.35 

5064.91 

Zr  i 

11956 

— 

31695 

1.6 

0.63 

-0.20 

5065.22 

Zr  i 

18739 

— 

38476 

3.5 

1.3 

0.12 

5070.26 

Zr  i 

14989 

- 

34706 

1.1 

0.41 

-0.39 

549 


Wavelength  Spectrum 
A 


Energy  Levels 
K 


gA 

108/sec 


gf 


Log  gf 


5073.98 

Zr  i 

4186 

- 

23889 

0.038 

0.015 

-1.84 

5078.25 

Zr  i 

11641 

— 

31327 

1.9 

0.75 

-0.12 

5085.26 

Zr  i 

14791 

— 

34451 

0.87 

0.34 

-0.47 

5115.24 

Zr  i 

16317 

— 

35861 

2.0 

0.80 

-0.10 

5120.42 

Zr  i 

15932 

— 

35456 

0.66 

0.26 

-0.58 

5133.40 

Zr  i 

4186 

_ 

23661 

0.042 

0.016 

-1.78 

5155.45 

Zr  i 

12761 

32152 

1.6 

0.63 

-0.20 

5158.00 

Zr  i 

16978 

— 

36360 

3.4 

1.4 

0.14 

5158.67 

Zr  i 

12773 

— 

32152 

0.20 

0.079 

-1.10 

5160.99 

Zr  i 

11956 

— 

31327 

0.31 

0.12 

-0.90 

5165.96 

Zr  i 

12342 

— 

31695 

0.41 

0.16 

-0.79 

5178.99 

Zr  i 

4186 

— 

23489 

0.0080 

0.0032 

-2.49 

5183.70 

Zr  i 

5102 

— 

24388 

0.059 

0.024 

-1.62 

5187.03 

Zr  i 

15932 

— 

35206 

0.39 

0.16 

-0.80 

5201.15 

Zr  i 

, 4376 

— 

23597 

0.047 

0.019 

-1.72 

5209.30 

Zr  i 

12503 

— 

31695 

0.41 

0.17 

-0.78 

5224.93 

Zr  i 

4186 

- 

23320 

0.039 

0.016 

-1.80 

5243.47 

Zr  i 

17060 

— 

36125 

0.51 

0.21 

-0.68 

5277.41 

Zr  i 

4376 

- 

23320 

0.056 

0.023 

-1.63 

5280.05 

Zr  i 

12761 

— 

31695 

0.35 

0.15 

-0.83 

5294.82 

Zr  i 

8057 

-i 

26938 

0.077 

0.033 

-1.49 

5296.79 

Zr  i 

8057 

- 

26931 

0.15 

0.065 

-1.19 

5301.97 

Zr  i 

17753 

— 

36608 

1.2 

0.50 

-0.30 

5311.40 

Zr  i 

4197 

— 

23019 

0.046 

0.020 

-1.71 

5321.26 

Zr  i 

5102 

— 

23889 

0.013 

0.0056 

-2.25 

5330.84 

Zr  i 

570 

_ 

19324 

0.0033 

0.0014 

-2.85 

5338.43 

Zr  i 

4871 

— 

23597 

0.0061 

0.0026 

-2.58 

5350.90 

Zr  i 

18739 

— 

37422 

0.60 

0.26 

-0.59 

5362.56 

Zr  i 

4376 

- 

23019 

0.031 

0.013 

-1.87 

5363.35 

Zr  i 

5249 

— 

23889 

0.0066 

0.0029 

-2.54 

5369.39 

Zr  i 

4871 

— 

23489 

0.0083 

0.0036 

-2.44 

5382.37 

Zr  i 

5023 

- 

23597 

0.0098 

0.0043 

-2.37 

5385.14 

Zr  i 

4186 

— 

22751 

0.1 1 

0.046 

-1.33 

5386.65 

Zr  i 

5102 

- 

23661 

0.016 

0.0068 

-2.17 

5391.18 

Zr  I 

5023 

— 

23567 

0.0085 

0.0037 

-2.43 

5395.88 

Zr  i 

17833 

36360 

0.32 

0.14 

-0.86 

5405.13 

Zr  i 

5102 

— 

23597 

0.012 

0.0054 

-2.27 

5407.62 

Zr  i 

5889 

— 

24376 

0.054 

0.024 

-1.63 

5413.93 

Zr  i 

5541 

— 

24006 

0.0097 

0.0043 

-2.37 

5421.86 

Zr  i 

17422 

— 

35861 

0.31 

0.14 

-0.86 

5426.36 

Zr  i 

16787 

_ 

35210 

0.20 

0.087 

-1.06 

5428.42 

Zr  i 

17060 

— 

35476 

0.35 

0.16 

-0.81 

5437.76 

Zr  I 

1241 

- 

19626 

0.0040 

0.0018 

-2.75 

5440.41 

Zr  i 

4871 

- 

23246 

0.0067 

0.0030 

-2.52 

5448.57 

Zr  i 

5541 

— 

23889 

0.020 

0.0090 

-2.05 

5474.92 

Zr  i 

16787 

— 

35047 

0.13 

0.057 

-1.25 

5477.40 

Zr  i 

4871 

— 

23122 

0.0044 

0.0020 

-2.71 

5478.33 

Zr  i 

17753 

— 

36001 

0.62 

0.28 

-0.55 

5480.83 

Zr  i 

5249 

— 

23489 

0.018 

0.0082 

-2.09 

5486.09 

Zr  i 

5023 

- 

23246 

0.014 

0.0064 

-2.19 

550 


Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

5502.12 

Zr  i 

8057 

- 26227 

0.14 

0.066 

-1.18 

5507.87 

Zr  i 

17060 

- 35210 

0.33 

0.15 

-0.82 

5517.11 

Zr  i 

5541 

- 23661 

0.016 

0.0073 

-2.14 

5518.05 

Zr  i 

5889 

- 24006 

0.0057 

0.0026 

-2.59 

5528.41 

Zr  l 

18277 

- 36360 

1.4 

0.64 

-0.20 

5532.30 

Zr  i 

5249 

- 23320 

0.0093 

0.0043 

-2.37 

5537.46 

Zr  i 

17422 

- 35476 

0.63 

0.29 

-0.54 

5545.32 

Zr  i 

17833 

- 35861 

0.80 

0.37 

-0.43 

5612.1 1 

Zr  i 

0 

- 17814 

0.0013 

0.00060 

-3.22 

5620.14 

Zr  i 

4186 

- 21974 

0.041 

0.019 

—1 .72 

5623.53 

Zr  i 

4197 

- 21974 

0.012 

0.0058 

— 2.24 

5664.5 1 

Zr  l 

5102 

- 22751 

0.066 

0.032 

— L50 

5666.28 

Zr  t 

17833 

- 35476 

0.30 

0.14 

-0.85 

5680.90 

Zr  i 

4376 

- 21974 

0.041 

0.020 

-1.70 

5685.42 

Zr  i 

18277 

- 35861 

0.25 

0.12 

-0.92 

5708.89 

Zr  i 

0 

- 17512 

0.0030 

0.0015 

-2.84 

5735.70 

Zr  l 

0 

- 17430 

0.012 

0.0058 

—2.24 

5797.74 

Zr  l 

570 

- 17814 

0.017 

0.0086 

-2. 07 

5847.32 

Zr  i 

17143 

- 34240 

0.34 

0.17 

-0.76 

5868.27 

Zr  l 

1241 

- 18277 

0.0060 

0.0031 

-2.51 

5869.50 

Zr  i 

15120 

- 32152 

0.67 

0.35 

-0.46 

5879.80 

Zr  i 

1241 

- 18244 

0.041 

0.022 

-1.67 

5885.62 

Zr  i 

570 

- 17556 

0.0087 

0.0045 

-2.34 

5901.09 

Zr  i 

570 

- 17512 

0.0049 

0.0026 

-2.59 

5925.13 

Zr  l 

5102 

- 21974 

0.047 

0.025 

-1.61 

5935.20 

Zr  i 

0 

- 16844 

0.0079 

0.0042 

-2.38 

5955.35 

Zr  i 

0 

- 16787 

0.0088 

0.0047 

-2.33 

5984.23 

Zr  i 

14989 

- 31695 

0.54 

0.29 

-0.54 

5995.37 

Zr  i 

5889 

- 22564 

0.0072 

0.0039 

-2.41 

6001.05 

Zr  i 

12342 

- 29002 

0.13 

0.068 

-1.17 

6025.36 

Zr  i 

1241 

- 17833 

0.0034 

0.0019 

-2.73 

6032.61 

Zr  i 

11956 

- 28528 

0.19 

0.11 

-0.98 

6045.85 

Zr  i 

14791 

- 31327 

0.85 

0.47 

-0.33 

6049.24 

Zr  i 

19834 

- 36360 

2.0 

1.1 

0.05 

6062.84 

Zr  i 

570 

- 17060 

0.012 

0.0067 

-2.18 

6120.83 

Zr  i 

4186 

- 20519 

0.012 

0.0066 

-2.18 

6121.91 

Zr  i 

8057 

- 24388 

0.12 

0.069 

-1.16 

6124.84 

Zr  i 

4197 

- 20519 

0.021 

0.012 

-1.94 

6127.44 

Zr  i 

1241 

- 17556 

0.071 

0.040 

-1.40 

6134.55 

Zr  i 

0 

- 16297 

0.023 

0.013 

-1.88 

6140.46 

Zr  i 

4186 

- 20467 

0.023 

0.013 

-1.88 

6143.20 

Zr  i 

570 

- 16844 

0.037 

0.021 

-1.68 

6155.61 

Zr  i 

12761 

- 29002 

0.081 

0.046 

-1.34 

6157.71 

Zr  i 

19626 

- 35861 

1.3 

0.76 

-0.12 

6160.20 

Zr  i 

12773 

- 29002 

0.065 

0.037 

-1.43 

6189.40 

Zr  i 

19324 

- 35476 

0.60 

0.35 

-0.46 

6192.96 

Zr  i 

4376 

- 20519 

0.015 

0.0085 

-2.07 

6213.05 

Zr  i 

4376 

- 20467 

0.021 

0.012 

-1.93 

6214.69 

Zr  i 

17753 

- 33839 

1.0 

0.59 

-0.23 

6257.26 

Zr  i 

12773 

- 28750 

0.24 

0.14 

-0.84 

551 


Wavelength  Spectrum  Energy  Levels 
A K 


6267.06 

Zr  i 

11956 

— 

27908 

6299.66 

Zr  i 

12342 

- 

28212 

6304.34 

Zr  i 

4376 

— 

20234 

6313.02 

Zr  i 

12773 

- 

28609 

6314.71 

Zr  i 

8057 

— 

23889 

6321.35 

Zr  i 

12342 

— 

28157 

6340.36 

Zr  i 

12761 

— 

28528 

6345.22 

Zr  i 

12773 

— 

28528 

6407.00 

Zr  i 

1241 

- 

16844 

6426.17 

Zr  i 

22144 

— 

37701 

6434.33 

Zr  i 

22564 

— 

38101 

6445.74 

Zr  i 

8057 

— 

23567 

6451.62 

Zr  i 

5023 

- 

20519 

6457.63 

Zr  i 

1 1641 

- 

27122 

6470.21 

Zr  I 

12761 

— 

28212 

6484.35 

Zr  i 

5102 

— 

20519 

6489.64 

Zr  i 

12503 

- 

27908 

6493.10 

Zr  i 

12761 

- 

28157 

6503.26 

Zr  i 

12503 

- 

27876 

6506.36 

Zr  i 

5102 

— 

20467 

6550.54 

Zr  i 

11641 

— 

26902 

6569.43 

Zr  i 

5249 

- 

20467 

6576.56 

Zr  i 

0 

- 

15201 

6591.99 

Zr  i 

11956 

— 

27122 

6596.71 

Zr  i 

11956 

— 

27111 

6598.84 

Zr  i 

570 

— 

15720 

6603.27 

Zr  i 

12342 

- 

27482 

6620.56 

Zr  i 

18739 

— 

33839 

6688.18 

Zr  i 

4376 

- 

19324 

6702.12 

Zr  i 

11641 

— 

26557 

6709.61 

Zr  i 

4197 

_ 

19097 

6717.88 

Zr  i 

11017 

— 

25898 

6752.73 

Zr  i 

8057 

- 

22862 

6762.38 

Zr  i 

0 

- 

14784 

6769.16 

Zr  i 

12342 

— 

27111 

6772.89 

Zr  i 

10885 

— 

25646 

6790.85 

Zr  i 

12761 

— 

27482 

6796.68 

Zr  i 

14349 

- 

29058 

6828.78 

Zr  i 

11258 

— 

25898 

6832.89 

Zr  i 

570 

— 

15201 

6833.67 

Zr  i 

11017 

— 

25646 

6845.33 

Zr  i 

10885 

— 

25490 

6846.34 

Zr  i 

5023 

- 

19626 

6846.97 

Zr  i 

11956 

- 

26557 

6849.26 

Zr  i 

12342 

— 

26938 

6852.56 

Zr  i 

12342 

— 

26931 

6854.63 

Zr  i 

5249 

— 

19834 

6857.90 

Zr  i 

14697 

— 

29275 

6883.23 

Zr  i 

5102 

- 

19626 

6888.29 

Zr  i 

11641 

- 

26154 

gA 

108/sec 

gf 

Log  gf 

0.072 

0.043 

-1.37 

0.26 

0.16 

-0.80 

0.0033 

0.0020 

-2.70 

0.71 

0.42 

-0.37 

0.020 

0.012 

-1.93 

0.10 

0.063 

-1.20 

0.052 

0.032 

-1.50 

0.17 

0.11 

-0.98 

0.0032 

0.0020 

-2.70 

0.39 

0.24 

-0.62 

1.3 

0.82 

-0.09 

0.036 

0.023 

-1.64 

0.0049 

0.0031 

-2.51 

0.032 

0.020 

-1.70 

0.24 

0.15 

—0.81 

0.0028 

0.0018 

-2.75 

0.22 

0.14 

-0.85 

0.048 

0.031 

-1.52 

0.099 

0.063 

-1.20 

0.012 

0.0078 

-2.1 1 

0.057 

0.037 

-1.44 

0.0077 

0.0050 

-2.30 

0.00087 

0.00056 

-3.25 

0.081 

0.053 

-1.28 

0.016 

0.01 1 

-1.98 

0.00055 

0.00036 

-3.44 

0.090 

0.059 

-1.23 

0.16 

0.11 

-0.97 

0.0046 

0.0031 

-2.51 

0.018 

0.012 

-1.93 

0.0034 

0.0023 

-2.63 

0.037 

0.025 

-1.61 

0.022 

0.015 

-1.82 

0.0032 

0.0022 

-2.66 

0.17 

0.1  1 

-0.94 

0.034 

0.024 

-1.63 

0.070 

0.048 

-1.32 

0.025 

0.018 

-1.76 

0.060 

0.042 

-1.38 

0.0022 

0.0016 

-2.80 

0.0083 

0.0058 

-2.23 

0.016 

0.01 1 

-1.95 

0.0041 

0.0029 

-2.54 

0.16 

0.1 1 

-0.94 

0.050 

0.035 

-1.45 

0.024 

0.017 

-1.77 

0.0022 

0.0015 

-2.82 

0.016 

0.01  I 

-1.96 

0.0015 

0.001  1 

-2.96 

0.19 

0.14 

-0.86 

552 


Wavelength  Spectrum  Energy  Levels 
A K 


6900.59 

Zr  i 

11956 

- 26444 

6904.36 

Zr  i 

1241 

-'15720 

6907.37 

Zr  i 

11017 

- 25490 

6916.87 

Zr  i 

4871 

- 19324 

6922.23 

Zr  i 

12773 

- 27215 

6932.38 

Zr  l 

1 1641 

- 26062 

6948.46 

Zr  i 

11258 

- 25646 

6953.84 

Zr  i 

5249 

- 19626 

6966.44 

Zr  i 

12761 

-27111 

6975.91 

Zr  i 

11641 

- 25972 

6990.84 

Zr  t 

5023 

- 19324 

6994.32 

Zr  i 

5541 

- 19834 

7005.46 

Zr  i 

11956 

- 26227 

7027.40 

Zr  i 

4871 

- 19097 

7057.36 

Zr  i 

12773 

- 26938 

7087.30 

Zr  i 

4871 

- 18976 

7089.43 

Zr  l 

12342 

- 26444 

7094.46 

Zr  i 

12342 

- 26434 

7095.59 

Zr  i 

1 1641 

- 25730 

7097.70 

Zr  i 

5541 

- 19626 

7102.91 

Zr  i 

5249 

- 19324 

7103.72 

Zr  i 

5023 

- 19097 

7111.68 

Zr  i 

4186 

- 18244 

71 12.82 

Zr  t 

11956 

- 26012 

71 13.52 

Zr  i 

12503 

- 26557 

7132.95 

Zr  i 

11956 

- 25972 

7138.28 

Zr  i 

12761 

- 26766 

7140.74 

Zr  i 

12342 

- 26343 

7144.47 

Zr  i 

12773 

- 26766 

7169.09 

Zr  i 

5889 

- 19834 

7201.62 

Zr  i 

15120 

- 29002 

7258.17 

Zr  i 

11956 

- 25730 

7264.76 

Zr  i 

14989 

- 28750 

7284.69 

Zr  i 

12503 

- 26227 

7306.21 

Zr  i 

12761 

- 26444 

7311.62 

Zr  i 

12761 

- 26434 

7313.72 

Zr  i 

12342 

- 26012 

7318.08 

Zr  i 

12773 

- 26434 

7335.97 

Zr  i 

4186 

- 17814 

7343.96 

Zr  i 

14791 

- 28404 

7373.50 

Zr  i 

12503 

- 26062 

7374.80 

Zr  i 

12342 

- 25898 

7383.63 

Zr  I 

14989 

- 28528 

7400.90 

Zr  i 

12503 

- 26012 

7411.39 

Zr  i 

15120 

- 28609 

7417.89 

Zr  i 

14123 

- 27600 

7422.75 

Zr  i 

12503 

- 25972 

7433.10 

Zr  i 

14123 

- 27573 

7439.86 

Zr  i 

4376 

- 17814 

7467.57 

Zr  i 

12342 

- 25730 

gA 

108/sec 

gf 

Log  gf 

0.053 

0.038 

-1.42 

0.0014 

0.0010 

-2.99 

0.040 

0.029 

-1.54 

0.0047 

0.0034 

-2.47 

0.013 

0.0094 

-2.02 

0.025 

0.018 

-1.74 

0.042 

0.03  1 

-1.51 

0.039 

0.028 

-1.55 

0.13 

0.094 

-1.03 

0.016 

0.01  1 

-1.95 

0.036 

0.026 

-1.58 

0.022 

0.016 

-1.79 

0.017 

0.012 

-1.91 

0.023 

0.017 

-1.78 

0.052 

0.039 

-1.41 

0.031 

0.023 

-1.64 

0.045 

0.034 

-1.47 

0.063 

0.048 

-1.32 

0.074 

0.056 

-1.25 

0.15 

0.1 1 

-0.96 

0.068 

0.051 

-1.29 

0.039 

0.029 

-1.53 

0.025 

0.019 

-1.72 

0.064 

0.049 

-1.31 

0.034 

0.026 

-1.59 

0.019 

0.015 

-1.84 

0.016 

0.012 

-1.91 

0.028 

0.022 

-1.67 

0.024 

0.018 

-1.74 

0.17 

0.13 

-0.88 

0.19 

0.15 

—0.83 

0.018 

0.014 

-1.84 

0.12 

0.098 

-1.01 

0.014 

0.011 

-1.95 

0.037 

0.030 

-1.53 

0.046 

0.037 

-1.43 

0.058 

0.046 

-1.33 

0.17 

0.13 

-0.87 

0.0083 

0.0067 

-2.17 

0.16 

0.13 

-0.88 

0.034 

0.027 

-1.56 

0.013 

0.011 

-1.98 

0.085 

0.069 

-1.16 

0.023 

0.019 

-1.72 

0.035 

0.029 

-1.54 

0.021 

0.017 

-1.76 

0.017 

0.014 

-1.86 

0.026 

0.022 

-1.67 

0.019 

0.015 

-1.81 

0.028 

0.023 

-1.63 
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Wavelength 

Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

7479.58 

Zr  i 

14791 

— , 

28157  ' 

0.049 

0.041 

-1.38 

7502.92 

Zr  i 

14349 

' — 

27673 

0.024 

0.021 

-1.69 

7515.70 

Zr  i 

15700 

- 

29002 

0.055 

0.047 

-1.33 

7517.95 

Zr  i 

17753 

— 

31050 

0.084 

0.071 

-1.15 

7521.03 

Zr  i 

15457 

— 

28750 

0.033 

0.028 

-1.55 

7540.62 

Zr  i 

15146 

— 

28404 

0.067 

0.057 

-1.24 

7544.59 

Zr  i 

12761 

- 

26012 

0.034 

0.029 

-1.54 

7551.46 

Zr  i 

12773 

— 

26012 

0.051 

0.044 

-1.36 

7553.00 

Zr  i 

4186 

— 

17422 

0.0011 

0.00092 

-3.04 

7554.70 

Zr  i 

4197 

— 

17430 

0.0062 

0.0053 

-2.28 

7558.45 

Zr  i 

12503 

— 

25730 

0.039 

0.034 

-1.47 

7560.09 

Zr  i 

14349 

— 

27573 

0.032 

0.027 

-1.56 

7560.31 

Zr  i 

14989 

— 

28212 

0.022 

0.019 

-1.72 

7562.12 

Zr  i 

5023 

- 

18244 

0.0023 

0.0020 

-2.71 

7607.15 

Zr  i 

5102 

— 

18244 

0.015 

0.013 

-1.88 

7610.83 

Zr  i 

4376 

— 

17512 

0.0013 

0.0011 

-2.96 

7612.08 

Zr  i 

14349 

— 

27482 

0.036 

0.032 

-1.50 

7621.17 

Zr  i 

11258 

— 

24376 

0.022 

0.019 

-1.72 

7621.61 

Zr  i 

14791 

- 

27908 

0.015 

0.013 

-1.89 

7658.60 

Zr  i 

4376 

— 

17430 

0.0047 

0.0041 

-2.38 

7690.83 

Zr  i 

14123 

— 

27122 

0.043 

0.038 

-1.42 

7704.27 

Zr  i 

14697 

— 

27673 

0.039 

0,035 

-1.46 

7708.42 

Zr  i 

12761 

— 

25730 

0.016 

0.014 

-1.84 

7722.48 

Zr  i 

22145 

— 

35091 

0.14 

0.12 

-0.92 

7723.95 

Zr  i 

4871 

— 

17814 

0.0016 

0.0014 

-2.85 

7765.70 

Zr  i 

4186 

— 

17060 

0.0011 

0.0010 

-2.99 

7766.55 

Zr  i 

11017 

- 

23889 

0.0096 

0.0087 

-2.06 

7800.74 

Zr  i 

21801 

— 

34617 

0.12 

0.11 

-0.96 

7816.32 

Zr  i 

5023 

— 

17814 

0.0021 

0.0019 

-2.71 

7819.35 

Zr  i 

14697 

— 

27482 

0.29 

0.27 

-0.57 

7822.94 

Zr  i 

14123 

_ 

26902 

0.079 

0.073 

-1.14 

7826.72 

Zr  i 

14349 

— 

27122 

0.097 

0.089 

-1.05 

7849.35 

Zr  i 

5541 

- 

18277 

0.018 

0.017 

-1.78 

7869.99 

Zr  i 

5541 

- 

18244 

0.0069 

0.0064 

-2.19 

7876.25 

Zr  i 

22398 

— 

35091 

0.32 

0.30 

-0.52 

7882.18 

Zr  i 

4376 

— 

17060 

0.0023 

0.0021 

-2.67 

7897.98 

Zr  i 

4186 

- 

16844 

0.0013 

0.0012 

-2.91 

7908.46 

Zr  i 

4871 

- 

17512 

0.0026 

0.0025 

-2.61 

7924.20 

Zr  i 

22145 

— 

34762 

0.13 

0.12 

-0.92 

7940.47 

Zr  i 

4197 

— 

16787 

0.0026 

0.0025 

-2.61 

7944.61 

Zr  i 

5249 

— 

17833 

0.029 

0.027 

-1.56 

7956.66 

Zr  i 

5249 

- 

17814 

0.014 

0.014 

-1.86 

7959.98 

Zr  i 

4871 

- 

17430 

0.013 

0.012 

-1.91 

7963.63 

Zr  i 

14349 

— 

26902 

0.046 

0.044 

-1.36 

8005.27 

Zr  i 

5023 

— 

17512 

0.027 

0.026 

-1.59 

8015.26 

Zr  i 

11017 

_ 

23489 

0.0062 

0.0060 

—2.22 

8040.10 

Zr  i 

14123 

— 

26557 

0.0085 

0.0082 

-2!o9 

8046.05 

Zr  i 

14697 

- 

27122 

0.062 

0.060 

— 1 .22 

8053.06 

Zr  i 

14697 

— 

27111 

0.040 

0.039 

-1.41 

8055.29 

Zr  i 

4376 

- 

16787 

0.0026 

0.0026 

-2.59 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

k 

1 OS/sec 

8055.  “6 

Zr  l 

5102 

- 17512 

0.0034 

0.0033 

-2.48 

8058.08 

Zr  l 

5023 

- 17430 

0.0099 

0.0096 

-2.02 

8063.09 

Zr  i 

*023 

- 17422 

0.025 

0.024 

-1.62 

80~0.08 

Zr  i 

5889 

- 18277 

0.16 

0.16 

-0.79 

8114.28 

Zr  i 

5102 

- 17422 

0.0017 

0.0016 

-2.79 

8120.17 

Zr  i 

18739 

- 31050 

0.15 

0.15 

-0.82 

8132.99 

Zr  i 

5541 

- 17833 

0.074 

0.073 

-1.13 

8152.58 

Zr  i 

5249 

- 17512 

0.0034 

0.0034 

-2.47 

8188.77 

Zr  i 

14349 

- 26557 

0.026 

0.026 

-1.59 

8194.73 

Zr  i 

10885 

- 23085 

0.032 

0.033 

-1.49 

8201  “3 

Zr  i 

4871 

- 17060 

0.0089 

0.0090 

-2.05 

8212.53 

Zr  i 

5249 

- 17422 

0.047 

0.047 

-1.32 

8240.37 

Zr  i 

17143 

- 29275 

0.093 

0.095 

-1.02 

8283.81 

Zr  i 

nor 

- 23085 

0.033 

0.034 

-1.47 

8299.81 

Zr  i 

12342 

- 24388 

0.0083 

0.0086 

-2.07 

8305.90 

Zr  i 

5023 

- 17060 

0.021 

0.022 

-1.66 

8309.50 

Zr  i 

14123 

- 26154 

0.014 

0.014 

-1.85 

8320.16 

Zr  l 

5541 

- 17556 

0.0012 

0.0013 

-2.89 

8332.44 

Zr  l 

17060 

- 29058 

0.062 

0.065 

-1.19 

8370.23 

Zr  i 

5889 

- 17833 

0.0095 

0.0100 

-2.00 

8389.41 

Zr  i 

4871 

- 16787 

0.016 

0.017 

-1.76 

8414.00 

Zr  i 

5541 

- 17422 

0.012 

0.013 

-1.89 

8453.17 

Zr  i 

11258 

- 23085 

0.042 

0.045 

-1.35 

845  48 

Zr  i 

5023 

- 16844 

0.00085 

0.00091 

-3.04 

8464.65 

Zr  l 

5249 

- 17060 

0.0077 

0.0082 

-2.08 

8495.98 

Zr  i 

17143 

- 28910 

0.039 

0.042 

-1.37 

8498.44 

Zr  i 

>027 

- 16787 

0.0056 

0.0060 

•y'y 

8513.78 

Zr  i 

5102 

- 16844 

0.00071 

0.00077 

—3.TT 

85 15.06 

Zr  i 

P060 

- 28801 

0.021 

0.023 

-1.64 

8568.54 

Zr  i 

5889 

- 17556 

0.0015 

0.0016 

o 

00 

r i 
1 

8571.05 

Zr  i 

12342 

- 24006 

0.0077 

0.0085 

-2.07 

8584.21 

Zr  i 

15120 

- 26766 

0.043 

0.048 

-1.32 

858". 84 

Zr  i 

11956 

- 23597 

0.0069 

0.0076 

-2.12 

8610.24 

Zr  i 

11956 

- 23567 

0.0049 

0.0054 

-2.27 

8"34.86 

Zr  i 

14989 

- 26434 

0.022 

0.025 

-1.60 

8"49.48 

Zr  i 

48~1 

- 16297 

0.0014 

0.0016 

-2.79 

8786.23 

Zr  i 

11641 

- 23019 

0.0085 

0.0099 

-2.01 

8804.98 

Zr  i 

14989 

- 26343 

0.035 

0.041 

-1.39 

8836.09 

Zr  i 

15120 

- 26434 

0.16 

0.18 

-0.74 

8899.52 

Zr  i 

12 — 3 

- 24006 

0.068 

0.081 

-1.09 

Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

2419.41 

Zr  ii 

4248  - 45568 

3.2 

0.28 

-0.56 

2449.85 

Zr  ii 

4248  - 45055 

9.2 

0.83 

-0.08 

2457.44 

Zr  ii 

4506  - 45186 

1.3 

0.12 

-0.91 

2487.29 

Zr  ii 

8153  - 48345 

11. 

1.0 

0.02 

2496.48 

Zr  ii 

7838  - 47882 

6.1 

0.57 

-0.25 

2532.46 

Zr  ii 

763  - 40239 

2.9 

0.28 

-0.55 

2542.10 

Zr  ii 

315  - 39640 

3.1 

0.30 

-0.52 

2550.74 

Zr  ii 

0 - 39192 

2.8 

0.27 

-0.57 

2567.64 

Zr  ii 

0 - 38934 

6.5 

0.65 

-0.19 

2568.87 

Zr  ii 

1323  - 40239 

27. 

2.7 

0.43 

2571.39 

Zr  ii 

763  - 39640 

29. 

2.9 

0.46 

2583.40 

Zr  ii 

4506  - 43202 

2.9 

0.29 

-0.54 

2589.07 

Zr  ii 

4248  - 42861 

4.7 

0.47 

-0.32 

2630.91 

Zr  ii 

4506  - 42504 

8.2 

0.85 

-0.07 

2639.09 

Zr  ii 

763  - 38644 

3.9 

0.41 

-0.39 

2643.40 

Zr  ii 

315  - 38134 

1.1 

0.12 

-0.93 

2650.38 

Zr  ii 

763  - 38483 

1.9 

0.20 

-0.70 

2667.80 

Zr  ii 

315  - 37788 

2.6 

0.28 

-0.56 

2669.49 

Zr  ii 

5753  - 43202 

3.6 

0.38 

-0.42 

2670.96 

Zr  ii 

4248  - 41677 

5.0 

0.54 

-0.27 

2678.63 

Zr  ii 

1323  - 38644 

33. 

3.6 

0.55 

2681.76 

Zr  ii 

763  - 38041 

0.56 

0.060 

-1.22 

2692.60 

Zr  ii 

8058  - 45186 

11. 

1.1 

0.06 

2693.53 

Zr  ii 

315  - 37430 

2.1 

0.23 

-0.64 

2694.06 

Zr  ii 

5753  - 42861 

11. 

1.2 

0.08 

2695.43 

Zr  ii 

4248  - 41337 

2.8 

0.31 

-0.51 

2699.60 

Zr  ii 

315  - 37346 

1.3 

0.14 

-0.86 

2700.13 

Zr  ii 

763  - 37788 

11. 

1.2 

0.08 

2711.51 

Zr  ii 

0 - 36869 

3.2 

0.36 

-0.45 

2712.42 

Zr  ii 

315  - 37171 

1.8 

0.19 

-0.71 

2714.26 

Zr  ii 

4506  - 41337 

5.7 

0.63 

-0.20 

2722.61 

Zr  ii 

1323  - 38041 

21. 

2.4 

0.37 

2726.49 

Zr  ii 

763  - 37430 

11. 

1.2 

0.08 

2732.72 

Zr  ii 

763  - 37346 

6.4 

0.72 

-0.14 

2734.86 

Zr  ii 

315  - 36869 

16. 

1.8 

0.26 

2740.35 

Zr  ii 

3758  - 40239 

2.1 

0.24 

-0.62 

2740.51 

Zr  ii 

4248  - 40727 

3.6 

0.41 

-0.39 

2741.55 

Zr  ii 

1323  - 37788 

2.1 

0.24 

-0.62 

2742.56 

Zr  ii 

0 - 36452 

11. 

1.2 

0.09 

2745.86 

Zr  ii 

763  - 37171 

8.4 

0.95 

-0.02 

2752.21 

Zr  ii 

315  - 36639 

7.2 

0.82 

-0.09 

2758.81 

Zr  ii 

0 - 36237 

5.2 

0.59 

-0.23 

2761.91 

Zr  ii 

0 - 36197 

0.68 

0.078 

-1.11 

2768.73 

Zr  ii 

1323  - 37430 

2.7 

0.31 

-0.51 

2796.90 

Zr  ii 

5724  - 41468 

6.9 

0.81 

-0.09 

2799.15 

Zr  ii 

5753  - 41468 

4.6 

0.54 

-0.27 

2808.16 

Zr  ii 

315  - 35915 

0.32 

0.038 

-1.42 

2810.91 

Zr  ii 

6112  - 41677 

8.2 

0.97 

-0.01 

2818.74 

Zr  ii 

7736  - 43202 

28. 

3.3 

0.52 

2825.56 

Zr  ii 

7513  - 42894 

35. 

4.2 

0.62 
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Wavelength 

Spectrum 

Energy  Levels 

A 

K 

2827.50 

Zr  ii 

6112 

- 41468 

2833.91 

Zr  H 

7513 

- 42789 

2834.40 

Zr  ii 

6468 

- 41738 

2838.02 

Zr  ii 

6112 

- 41337 

2839.34 

Zr  ii 

6468 

- 41677 

2843.52 

Zr  n 

7736 

- 42894 

2844.58 

Zr  ii 

8058 

- 43202 

2848.19 

Zr  u 

5753 

- 40853 

2851.97 

Zr  ii 

7736 

- 42789 

2854.43 

Zr  ii 

7838 

- 42861 

2856.06 

Zr  ii 

5724 

- 4o~:_ 

2865.10 

Zr  n 

2895 

- 37788 

2865.60 

Zr  ii 

3758 

- 38644 

2869.81 

Zr  ii 

8058 

- 42894 

2872.53 

Zr  ii 

8058 

- 42861 

2877.55 

Zr  ii 

3300 

- 38041 

2882.09 

Zr  ii 

4248 

- 38934 

2883.80 

Zr  ii 

7838 

- 42504 

2888.04 

Zr  ii 

6112 

- 40727 

2889.43 

Zr  ii 

2572 

- 37171 

2898.71 

Zr  u 

3300 

- 37788 

2901.62 

Zr  ii 

13428 

- 47882 

2901.82 

Zr  ii 

2895 

- 37346 

2905.23 

Zr  n 

6468 

- 40878 

2907.38 

Zr  ii 

6468 

- 40853 

2910.25 

Zr  ii 

8153 

- 42504 

2915.99 

Zr  ii 

3758 

- 38041 

2916.64 

Zr  ii 

2895 

- 37171 

2918.24 

Zr  ii 

8153 

- 42410 

2924.64 

Zr  ii 

14163 

- 48345 

2926.99 

Zr  ii 

14190 

- 48345 

2934.61 

Zr  ii 

2572 

- 36639 

2936.3 1 

Zr  ii 

3300 

- 37346 

2945.46 

Zr  ii 

7736 

- 41677 

2948.94 

Zr  ii 

7838 

- 41738 

2951.48 

Zr  ii 

3300 

- 37171 

2952.24 

Zr  ii 

1323 

- 35186 

2955.78 

Zr  ii 

14060 

- 47882 

2962.68 

Zr  ii 

2895 

- 36639 

2968.96 

Zr  ii 

3758 

- 37430 

2969.63 

Zr  ii 

2572 

- 36237 

2976.61 

Zr  ii 

8153 

- 41738 

2978.05 

Zr  ii 

3300 

- 36869 

2979.18 

Zr  ii 

2895 

- 36452 

2981.02 

Zr  ii 

4506 

- 38041 

2987.80 

Zr  ii 

9743 

- 43202 

2991.41 

Zr  ii 

0 

- 33419 

3003.74 

Zr  ii 

4506 

- 37788 

3013.32 

Zr  ii 

4506 

- 37682 

3019.84 

Zr  ii 

315 

- 33419 

gA  gf  Log  gf 


1 08/sec 

3.9 

0.46 

-0.33 

6.8 

0.81 

-0.09 

3.8 

0.45 

-0.34 

-i  j 

0.27 

-0.57 

5^8 

0.70 

-0.16 

8.7 

1.1 

0.02 

48. 

5.8 

0.76 

7.9 

0.96 

-0.02 

23. 

2.8 

0.44 

4.6 

0.57 

-0.25 

0.95 

0.12 

-0.93 

0.83 

0.10 

-0.99 

1.8 

0.22 

-0.66 

*)  T 

2.8 

0.44 

2.3 

0.29 

-0.54 

1.5 

0.19 

-0.73 

0.77 

0.096 

-1.02 

3.2 

0.40 

-0.40 

3.2 

0.40 

-0.40 

6.59 

0.074 

-1.13 

1.4 

0.18 

-0.75 

16. 

2.1 

0.32 

0.74 

0.094 

-1.03 

6.1 

0.77 

-0.12 

2.7 

0.34 

-0.47 

5.3 

0.68 

-0.17 

5.2 

0.66 

-0.18 

1.4 

0.18 

-0.74 

16. 

2.0 

0.30 

13. 

1.7 

0.23 

95. 

12. 

1.09 

1.9 

0.24 

-0.62 

2.3 

0.29 

-0.53 

4.3 

0.56 

-0.25 

16. 

2.0 

0.31 

2.9 

0.38 

-0.42 

0.76 

0.099 

-1.01 

86. 

1 1. 

1.05 

5.2 

0.68 

-0.17 

6.5 

0.86 

-0.07 

3.3 

0.44 

-0.35 

8.8 

1.2 

0.07 

5.6 

0.74 

—0. 1 3 

3.6 

0.47 

-0.32 

4.0 

0.54 

-0.27 

2.7 

0.36 

-0.45 

0.34 

0.045 

-1.34 

7.3 

0.98 

-0.01 

2.3 

0.31 

-0.51 

1.1 

0.15 

-0.82 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3020.47 

Zr  ii 

4248  - 37346 

7.1 

0.97 

-0.01 

3028.04 

Zr  ii 

7838  - 40853 

28. 

3.8 

0.58 

3030.92 

Zr  ii 

0 - 32984 

1.1 

0.15  • 

-0.84 

3036.39 

Zr  ii 

4506  - 37430 

7.3 

1.0 

0.00 

3054.84 

Zr  ii 

8153  - 40878 

39. 

5.4 

0.74 

3057.22 

Zr  ii 

8153  - 40853 

3.9 

0.54 

-0.27 

3060.11 

Zr  ii 

315  - 32984 

0.61 

0.086 

-1.07 

3061.35 

Zr  ii 

763  - 33419 

0.61 

0.085 

-1.07 

3064.63 

Zr  ii 

4248  - 36869 

1.8 

0.26 

-0.59 

3065.21 

Zr  ii 

0 - 32615 

0.28 

0.039 

-1.41 

3095.07 

Zr  ii 

315  - 32615 

1.4 

0.20 

-0.70 

3099.23 

Zr  ii 

0 - 32257 

1.4 

0.20 

-0.70 

3106.58 

Zr  ii 

8058  - 40239 

33. 

4.8 

0.68 

3110.88 

Zr  ii 

763  - 32899 

1.3 

0.19 

-0.73 

3125.19 

Zr  ii 

4248  - 36237 

1.1 

0.16 

-0.80 

3125.92 

Zr  ii 

0 - 31981 

1.5 

0.22 

-0.67 

3129.18 

Zr  ii 

4248  - 36197 

7.7 

1.1 

0.06 

3129.76 

Zr  ii 

315  - 32257 

2.5 

0.37 

-0.43 

3133.48 

Zr  ii 

7736  - 39640 

14. 

2.1 

0.32 

3138.68 

Zr  ii 

763  - 32615 

3.9 

0.57 

-0.24 

3155.67 

Zr  ii 

7513  - 39192 

10. 

1.6 

0.19 

3157.00 

Zr  ii 

4248  - 35915 

2.2 

0.32 

-0.49 

3164.31 

Zr  ii 

5753  - 37346 

12. 

1.7 

0.24 

3165.45 

Zr  ii 

8058  - 39640 

6.2 

0.93 

-0.03 

3165.97 

Zr  ii 

1323  - 32899 

5.4 

0.81 

-0.09 

3166.26 

Zr  ii 

6468  - 38041 

4.0 

0.59 

-0.23 

3178.09 

Zr  ii 

7736  - 39192 

6.9 

1.0 

0.02 

3181.58 

Zr  ii 

7513  - 38934 

6.4 

0.97 

-0.01 

3181.92 

Zr  ii 

5753  - 37171 

3.1 

0.47 

-0.33 

3182.86 

Zr  ii 

4506  - 35915 

13. 

1.9 

0.29 

3191.90 

Zr  ii 

6468  - 37788 

5.3 

0.80 

-0.10 

3204.35 

Zr  ii 

7736  - 38934 

0.86 

0.13 

-0.88 

3212.85 

Zr  ii 

5753  - 36869 

1.4 

0.22 

-0.65 

3214.19 

Zr  ii 

763  - 31866 

3.5 

0.54 

—0.26 

3222.47 

Zr  ii 

14163  - 45186 

21- 

3.3 

0.52 

3228.81 

Zr  ii 

6468  - 37430 

4.5 

0.71 

-0.15 

3231.69 

Zr  ii 

315  - 31249 

2.5 

0.39 

-0.41 

3236.58 

Zr  ii 

14299  - 45186 

21. 

3.4 

0.53 

3241.05 

Zr  ii 

315  - 31160 

2.9 

0.46 

-0.34 

3264.81 

Zr  ii 

7513  - 38134 

1.0 

0.17 

-0.78 

3271.13 

Zr  ii 

4248  - 34810 

1.6 

0.26 

-0.58 

3272.22 

Zr  ii 

0 - 30551 

1.7 

0.28 

-0.55 

3273.05 

Zr  ii 

1323  - 31866 

4.8 

0.77 

-0.12 

3279.26 

Zr  ii 

763  - 31249 

5.0 

0.81 

-0.09 

3284.71 

Zr  ii 

0 - 30435 

2.8 

0.45 

-0.34 

3285.88 

Zr  ii 

8058  - 38483 

4.3 

0.69 

-0.16 

3288.80 

Zr  ii 

763  - 31160 

0.59 

0.096 

-1.02 

3296.40 

Zr  ii 

7736  - 38063 

2.1 

0.34 

-0.47 

3302.67 

Zr  ii 

9969  - 40239 

3.8 

0.63 

-0.20 

3305.15 

Zr  ii 

315  - 30562 

1.8 

0.29 

-0.54 
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Wavelength  Spectrum  Energy  Levels 
A K 


3306.28 

Zr  it 

315 

- 

3055  1 

3309.89 

Zr  ii 

7838 

- 

38041 

3311.34 

Zr  ii 

5724 

- 

3S915 

3313.70 

Zr  n 

75  1 3 

- 

37682 

3314.50 

Zr  ii 

5753 

— 

35915 

3318.51 

Zr  ii 

6112 

— 

36237 

3319.02 

Zr  ii 

315 

- 

30435 

3322.99 

Zr  u 

6112 

- 

36197 

3326.80 

Zr  u 

12360 

- 

42410 

3334.25 

Zr  n 

8058 

— 

38041 

3334.62 

Zr  ii 

4506 

— 

34485 

3338.41 

Zr  u 

7736 

- 

37682 

3340.56 

Zr  u 

1323 

- 

31249 

3344.79 

Zr  u 

8153 

- 

38041 

3354.39 

Zr  ii 

6112 

— 

35915 

3356.09 

Zr  n 

763 

— 

30551 

3357.26 

Zr  ii 

0 

- 

29778 

3359.96 

Zr  ii 

11984 

- 

41738 

3362.68 

Zr  ii 

8058 

- 

37788 

3363.82 

Zr  ii 

2895 

— 

32615 

3367.82 

Zr  ii 

2572 

— 

32257 

3369.26 

Zr  ii 

9969 

- 

39640 

3373.42 

Zr  ii 

8153 

- 

37788 

3374.73 

Zr  ii 

8058 

- 

37682 

3376.27 

Zr  n 

7736 

— 

37346 

3377.46 

Zr  n 

3300 

— 

32899 

3378.30 

Zr  ii 

7838 

- 

37430 

3387.87 

Zr  ii 

7838 

- 

37346 

3388.30 

Zr  ii 

0 

- 

29505 

3391.98 

Zr  ii 

1323 

— 

30796 

3393.12 

Zr  ii 

315 

— 

29778 

3396.33 

Zr  ii 

7736 

— 

37171 

3396.66 

Zr  ii 

13429 

- 

42861 

3399.35 

Zr  ii 

2572 

- 

31981 

3402.87 

Zr  ii 

12360 

— 

41738 

3403.68 

Zr  ii 

8058 

— 

37430 

3404.83 

Zr  ii 

2895 

- 

32257 

3408.08 

Zr  ii 

7838 

— 

37171 

3410.25 

Zr  ii 

3300 

- 

32615 

3419.11 

Zr  ii 

1323 

— 

30562 

3424.82 

Zr  ii 

315 

_ 

29505 

3430.53 

Zr  ii 

3758 

- 

32899 

3431.57 

Zr  ii 

7736 

— 

36869 

3432.41 

Zr  ii 

7513 

- 

36639 

3433.91 

Zr  ii 

8058 

— 

37171 

3437.14 

Zr  ii 

5724 

— 

34810 

3438.23 

Zr  ii 

763 

- 

29840 

3443.57 

Zr  ii 

7838 

- 

36869 

3457.56 

Zr  ii 

4506 

— 

33419 

3458.93 

Zr  ii 

7736 

- 

36639 

gA 

108/sec 

gf 

Log  gf 

2.9 

0.48 

-0.32 

1.0 

0.17 

-€.77 

0.57 

0.093 

-1.03 

3.7 

0.62 

-0.21 

3.2 

0.53 

-0.28 

1.2 

0.21 

-0.69 

0.48 

0.080 

-1.10 

6.2 

1.0 

0.01 

36. 

5.9 

0.77 

10. 

1.7 

0.24 

2 2 

0.36 

-0.44 

4.7 

0.79 

-0.10 

3.1 

0.51 

-0.29 

10. 

1.8 

0.24 

2.7 

0.45 

-0.34 

2.5 

0.43 

-0.37 

1.4 

0.24 

-0.61 

14. 

2.4 

0.37 

2.4 

0.41 

-0.38 

0.91 

0.15 

-0.81 

0.82 

0.14 

-0.85 

1.7 

0.28 

-0.55 

4.6 

0.78 

-0.1 1 

9.5 

1.6 

0.21 

2.5 

0.42 

-0.38 

0.99 

0.17 

-0.77 

1.3 

0.23 

-0.64 

13. 

2.2 

0.35 

1.9 

6.33 

-0.4? 

21. 

3.6 

0.55 

1.5 

0.27 

-0.57 

3.6 

0.62 

-0.21 

4.1 

0.71 

-0.15 

1.9 

0.33 

-0.48 

12. 

2.1 

0.32 

4.5 

0.78 

-0.11 

3.1 

0.54 

-0.27 

4.2 

0.72 

-0.14 

4.6 

0.80 

-0.09 

0.26 

0.045 

-1.34 

0.40 

0.071 

-1.15 

6.7 

1.2 

0.07 

2.3 

0.41 

-0.39 

2.6 

0.47 

-0.33 

2.5 

0.44 

-0.35 

4.3 

0.76 

-0.12 

13. 

2.4 

0.37 

2.4 

0.43 

-0.36 

3.2 

0.57 

-0.24 

3.9 

0.70 

-0.16 
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Wavelength  Spectrum 

Energy  Levels 

gA 

gf 

Log  gf 

A 

K 

108/sec 

3463.02 

Zr  ii 

11984 

- 40853 

52. 

9.3 

0.97 

3469.94 

Zr  ii 

8058 

- 36869 

0.78 

0.14 

-0.85 

3478.30 

Zr  ii 

763 

- 29505 

0.33 

0.059 

-1.23 

3478.50 

Zr  ii 

9743 

- 38483 

2.0 

0.37 

-0.43 

3479.02 

Zr  ii 

4248 

- 32984 

1.2 

0.22 

-0.66 

3479.39 

Zr  ii 

5753 

- 34485 

13. 

2.3 

0.36 

3480.41 

Zr  ii 

7513 

- 36237 

2.6 

0.47 

-0.32 

3481.15 

Zr  ii 

6468 

- 35186 

16. 

2.9 

0.47 

3483.54 

Zr  ii 

6112 

- 34810 

8.7 

1.6 

0.20 

3485.32 

Zr  ii 

7513 

- 36197 

2.2 

0.39 

-0.41 

3496.21 

Zr  ii 

315 

- 28909 

9.0 

1.6 

0.22 

3499.58 

Zr  ii 

3300 

- 31866 

0.96 

0.18 

-0.76 

3505.48 

Zr  ii 

12360 

- 40878 

22. 

4.1 

0.61 

3505.67 

Zr  ii 

1323 

- 29840 

2.3 

0.43 

-0.36 

3506.05 

Zr  ii 

9969 

- 38483 

2.7 

0.50 

-0.31 

3507.67 

Zr  ii 

7736 

- 36237 

0.77 

0.14 

-0.85 

3510.46 

Zr  ii 

4506 

- 32984 

1.4 

0.26 

-0.59 

3520.87 

Zr  ii 

4506 

- 32899 

0.86 

0.16 

-0.80 

3525.81 

Zr  ii 

2895 

- 31249 

1.9 

0.35 

-0.45 

3530.85 

Zr  ii 

14190 

- 42504 

7.1 

1.3 

0.12 

3536.94 

Zr  ii 

2895 

- 31160 

0.48 

0.089 

-1.05 

3539.01 

Zr  ii 

13429 

- 41677 

3.6 

0.68 

-0.17 

3542.62 

Zr  ii 

14190 

- 42410 

63. 

12. 

1.08 

3549.51 

Zr  ii 

9969 

- 38134 

3.8 

0.72 

-0.14 

3551.95 

Zr  ii 

763 

- 28909 

3.9 

0.74 

-0.13 

3554.07 

Zr  ii 

9553 

- 37682 

3.3 

0.63 

-0.20 

3556.60 

Zr  ii 

3758 

- 31866 

11. 

2.1 

0.32 

3568.14 

Zr  ii 

6468 

- 34485 

0.95 

0.18 

-0.74 

3572.47 

Zr  ii 

0 

- 27984 

3.7 

0.71 

-0.15 

3573.08 

Zr  ii 

2572 

- 30551 

0.76 

0.15 

-0.83 

3576.85 

Zr  ii 

3300 

- 31249 

5.5 

1.1 

0.02 

3578.23 

Zr  ii 

9743 

- 37682 

4.0 

0.78 

-0.1 1 

3587.98 

Zr  ii 

2572 

- 30435 

1.5 

0.30 

-0.53 

3588.32 

Zr  ii 

3300 

- 31160 

0.75 

0.14 

-0.84 

3599.90 

Zr  ii 

14733 

- 42504 

9.2 

1.8 

0.25 

3607.38 

Zr  ii 

9969 

- 37682 

4.4 

0.86 

-0.07 

3611.89 

Zr  ii 

14060 

- 41738 

59. 

1 1. 

1.06 

3613.10 

Zr  ii 

315 

- 27984 

2.0 

0.39 

-0.41 

3614.77 

Zr  ii 

2895 

- 30551 

4.1 

0.80 

-0.10 

3630.02 

Zr  ii 

2895 

- 30435 

0.62 

0.12 

-0.91 

3633.49 

Zr  ii 

14163 

- 41677 

12. 

2.3 

0.36 

3636.45 

Zr  ii 

3758 

- 31249 

0.78 

0.15 

-0.81 

3655.56 

Zr  ii 

7838 

- 35186 

0.42 

0.085 

-1.07 

3662.14 

Zr  ii 

13429 

- 40727 

4.9 

0.98 

-0.01 

3668.45 

Zrn 

3300 

- 30551 

0.46 

0.093 

-1.03 

3671.27 

Zr  ii 

5753 

- 32984 

2.2 

0.45 

-0.35 

3674.72 

Zr  ii 

2572 

- 29778 

1.9 

0.38 

-0.42 

3678.90 

Zr  ii 

14163 

- 41337 

8.7 

1.8 

0.25 

3697.46 

Zr  ii 

3758 

- 30796 

1.2 

0.25 

-0.61 

3698.17 

Zr  ii 

8153 

- 35186 

10. 

2.1 

0.33 
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Wavelength  Spectrum  Energy  Levels 

\ K 


3709.26 

Zr  it 

6468 

- 

33419 

3714.78 

Zr  it 

4248 

- 

31160 

3718.84 

Zr  u 

2895 

- 

29778 

3731.26 

Zr  n 

14060 

- 

40853 

3738.1 1 

Zr  li 

4506 

— 

31249 

3745.98 

Zr  u 

14190 

— 

40878 

3750.64 

Zr  u 

4506 

- 

31160 

3751.60 

Zr  li 

7838 

- 

34485 

3757.79 

Zr  u 

14733 

- 

41337 

3766.82 

Zr  li 

3300 

— 

29840 
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1.2 
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0.22 
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0.1 1 
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-1.04 
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2.9 

0.74 

-0.13 
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0.55 
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0.33 
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0.21 
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0.12 
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gA 
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gf 

Log  gf 
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1.1 

0.33 
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3.3 

0.99 
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0.78 
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0.35 

-0.45 
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0.76 
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0.35 

-0.45 
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-1.00 
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0.24 
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0.19 
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0.13 
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0.14 
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THE  NATIONAL  BUREAU  OF  STANDARDS 


Functions  and  Activities 

The  functions  of  the  National  Bureau  of  Standards  are  set  forth  in  the  Act  of  Congress, 
March  3,  1901,  as  amended  by  Congress  in  Public  Law  619,  1930.  These  include  the  develop- 
ment and  maintenance  of  the  national  standards  of  measurement  and  the  provision  of  means 
and  methods  for  making  measurements  consistent  with  these  standards;  the  determination  of 
physical  constants  and  properties  of  materials;  the  development  of  methods  and  instruments  for 
testing  materials,  devices,  and  structures;  advisory  services  to  government  agencies  on  scientific 
and  technical  problems;  invention  and  development  of  devices  to  serve  special  needs  of  the 
Government;  and  the  development  of  standard  practices,  codes,  and  specifications.  The  work 
includes  basic  and  applied  research,  development,  engineering,  instrumentation,  testing,  evalu- 
ation, calibration  services,  and  various  consultation  and  information  services.  Research  projects 
are  also  performed  for  other  government  agencies  when  the  work  relates  to  and  supplements  the 
basic  program  of  the  Bureau  or  when  the  Bureau’s  unique  competence  is  required.  The  scope  of 
activities  is  suggested  by  the  listing  of  divisions  and  sections  on  the  next  page. 


Publications 

The  results  of  the  Bureau's  research  are  published  either  in  the  Bureau’s  own  series  of  publi- 
cations or  in  the  journals  of  professional  and  scientific  societies.  The  Bureau  itself  publishes  three 
periodicals  available  from  the  Government  Printing  Office:  The  Journal  of  Research,  published 
in  four  separate  sections,  presents  complete  scientific  and  technical  papers;  the  Technical  News 
Bulletin  presents  summary  and  preliminary  reports  on  work  in  progress;  and  Basic  Radio  Propa- 
gation Predictions  provides  data  for  determining  the  best  frequencies  to  use  for  radio  communi- 
cations throughout  the  world.  There  are  also  five  series  of  non-periodical  publications:  Mono- 
graphs, Applied  Mathematics  Series,  Handbooks,  Miscellaneous  Publications,  and  Technical 
Notes. 

A complete  listing  of  the  Bureau’s  publications  can  be  found  in  National  Bureau  of  Standards 
Circular  460,  Publications  of  the  National  Bureau  of  Standards,  1901  to  June  1947  ($1.25),  and 
the  Supplement  to  National  Bureau  of  Standards  Circular  460,  July  1947  to  June  1957  ($1.50), 
and  Miscellaneous  Publications  240,  July  1957  to  June  1960  (Includes  Titles  of  Papers  Pub- 
lished in  Outside  Journals  1950  to  1959)  ($2.25);  available  from  the  Superintendent  of  Docu- 
ments, Government  Printing  Office,  Washington  25,  D.  C. 
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The  scope  of  activities  of  the  National  Bureau  of  Standards  at  its  major  laboratories  in  Washington,  D.  C., 
and  Boulder,  Colorado,  is  suggested  in  the  following  listing  of  the  divisions  and  sections  engaged  in  technical 
work.  In  general,  each  section  carries  out  specialized  research,  development,  and  engineering  in  the  field  in- 
dicated by  its  title.  A brief  description  of  the  activities,  and  of  the  resultant  publications,  appears  on  the 
preceding  page. 

WASHINGTON,  D.  C. 

Electricity.  Resistance  and  Reactance.  Electrochemistry.  Electrical  Instruments.  Magnetic  Measurements. 
Dielectrics.  High  Voltage. 

Metrology.  Photometry  and  Colorimetry.  Refractometry.  Photographic  Research.  Length.  Engineering 
Metrology.  Mass  and  Scale.  Volumetry  and  Densimetry. 

Heat.  Temperature  Physics.  Heat  Measurements.  Cryogenic  Physics.  Equation  of  State.  Statistical  Physics. 
Radiation  Physics.  X-ray.  Radioactivity.  Radiation  Theory.  High  Energy  Radiation.  Radiological  Equipment. 
Nucleonic  Instrumentation.  Neutron  Physics. 

Analytical  and  Inorganic  Chemistry.  Pure  Substances.  Spectrochemistry.  Solution  Chemistry.  Standard  Ref- 
erence Materials.  Applied  Analytical  Research.  Crystal  Chemistry. 

Mechanics.  Sound.  Pressure  and  Vacuum.  Fluid  Mechanics.  Engineering  Mechanics.  Rheology.  Combustion 
Controls. 

Polymers.  Macromolecules:  Synthesis  and  Structure.  Polymer  Chemistry.  Polymer  Physics.  Polymer  Charac- 
terization. Polymer  Evaluation  and  Testing.  Applied  Polymer  Standards  and  Research.  Dental  Research. 
Metallurgy.  Engineering  Metallurgy.  Microscopy  and  Diffraction.  Metal  Reactions.  Metal  Physics.  Electroly- 
sis and  Metal  Deposition. 

Inorganic  Solids.  Engineering  Ceramics.  Glass.  Solid  State  Chemistry.  Crystal  Growth.  Physical  Properties. 
Crystallography. 

Building  Research.  Structural  Engineering.  Fire  Research.  Mechanical  Systems.  Organic  Building  Materials. 
Codes  and  Safety  Standards.  Heat  Transfer.  Inorganic  Building  Materials.  Metallic  Building  Materials. 
Applied  Mathematics.  Numerical  Analysis.  Computation.  Statistical  Engineering.  Mathematical  Physics. 
Operations  Research. 

Data  Processing  Systems.  Components  and  Techniques.  Computer  Technology.  Measurements  Automation. 
Engineering  Applications.  Systems  Analysis. 

Atomic  Physics.  Spectroscopy.  Infrared  Spectroscopy.  Solid  State  Physics.  Electron  Physics.  Atomic  Physics. 
Instrumentation.  Engineering  Electronics.  Electron  Devices.  Electronic  Instrumentation.  Mechanical  Instru- 
ments. Basic  Instrumentation. 

Physical  Chemistry.  Thermochemistry.  Surface  Chemistry.  Organic  Chemistry.  Molecular  Spectroscopy. 
Molecular  Kinetics.  Mass  Spectrometry. 

Office  of  Weights  and  Measures. 

BOULDER,  COLO. 

Cryogenic  Engineering  Laboratory.  Cryogenic  Equipment.  Cryogenic  Processes.  Properties  of  Materials. 
Cryogenic  Technical  Services. 

CENTRAL  RADIO  PROPAGATION  LABORATORY 

Ionosphere  Research  and  Propagation.  Low  Frequency  and  Very  Low  Frequency  Research.  Ionosphere  Re- 
search. Prediction  Services.  Sun-Earth  Relationships.  Field  Engineering.  Radio  Warning  Services.  Vertical 
Soundings  Research. 

Radio  Propagation  Engineering.  Data  Reduction  Instrumentation.  Radio  Noise.  Tropospheric  Measurements. 
Tropospheric  Analysis.  Propagation -Terrain  Effects.  Radio-Meteorology.  Lower  Atmosphere  Physics. 
Radio  Systems.  Applied  Electromagnetic  Theory.  High  Frequency  and  Very  High  Frequency  Research. 
Modulation  Research.  Antenna  Research.  Navigation  Systems. 

Upper  Atmosphere  and  Space  Physics.  Upper  Atmosphere  and  Plasma  Physics.  Ionosphere  and  Exosphere 
Scatter.  Airglow  and  Aurora.  Ionospheric  Radio  Astronomy. 

RADIO  STANDARDS  LABORATORY 

Radio  Physics.  Radio  Broadcast  Service.  Radio  and  Microwave  Materials.  Atomic  Frequency  and  1 ime 
Interval  Standards.  Millimeter -Wave  Research. 

Circuit  Standards.  High  Frequency  Electrical  Standards.  Microwave  Circuit  Standards.  Electronic  Calibration 
Center. 


Selected  Publications  of  the  National  Bureau  of  Standards 


Atomic  Energy  Levels,  C.  E.  Moore: 

Circular  467,  Volume  1.  H to  V ( Z—  1 to  23)  206  spectra.  309  p.  (1949)  $5.50 

Circular  467,  Volume  II.  Cr  to  Nb  (Z  = 24  to  41)  152  spectra.  227  p.  (1952)  $4.00 

Circular  467,  Volume  III.  {h^uTac  (Z  = 72  to  89))  124  sPectra-  245  P-  (1953>  52.50 

An  Ultraviolet  Multiple!  Table,  C.  E.  Moore: 

Circular  488,  Section  1.  H to  V (Z=r  1 to  23);  Selected  Multiplets  of  79 

spectra.  78  p.  (1950).  $0.55 

Circular  488,  Section  2.  Cr  to  Nb  (Z  = 24  to  41);  Selected  Multiplets  of  46 

spectra.  115  p.  (1952).  $0.70 

Circular  488,  Section  3.  Inf'to'Ra  (Z  = 7’  to  88))  Selected  Multiplets  of  78 

spectra.  94  p.  (1961).  $0.60 

Circular  488,  Section  4.  H to  Nb  (Z=  1 to  41);  Finding  List  for  Sections  1 

and  2 of  the  Table.  65  p.  (1961).  $0.45 

Circular  488,  Section  5.  InVYc^Ra  (Z  = 7">  to  88))  Ending  List  for  Section  3 

of  the  Table.  30  p.  (1961).  $0.30 

Table  of  Wavenumbers,  C.  D.  Coleman,  W.  R.  Bozman.  and  W.  F.  Meggers: 

Monograph  3,  Volume  I.  2000  A to  7000  A.  508  p.  (1960)  $6.00 

Monograph  3,  Volume  II.  7000  A to  1000  u-  542  p.  (1960)  $6.00 

New  Description  of  Thorium  Spectra,  Romuald  Zalubas: 

Monograph  17, 108  p.  (1960)  $0.65 

Tables  of  Spectral-Line  Intensities,  W.  F.  Meggers,  C.  H.  Corliss,  and  B.  F. 

Scribner: 

Monograph  32,  Part  I.  Arranged  by  Elements.  474  p.  (1961 ) $4.00 

Monograph  32,  Part  II.  Arranged  by  Wavelengths.  272  p.  (1961 ) $3.00 

The  above  publications  may  be  purchased  from  the  Superintendent  of  Documents, 

U.  S.  Government  Printing  Office,  Washington  25,  D.  C. 


A Multiplet  Table  of  Astrophysical  Interest.  C.  E.  Moore.  A Reprinting 
of  the  1945  Multiplet  Table  (Princeton  Univ.,  Obs.  Contr.  No.  20): 

Technical  Note  36  (PB151395),  Part  I Table  of  Multiplets,  and  Part  II 
Finding  List,  )j.2951A— 13164A.  242  p.  (1959).  $4.00 

The  above  Technical  Note  may  be  purchased  by  the  PB  number  from  the  Department  of  Commerce, 
Office  of  Technical  Services,  Washington  25,  D.  C. 


C.  S.  GOVERNMENT  PRINTING  OFFICE  : 1962  O - 644264 


This  is  the  first  production-line  book  in  which  the  tables 
were  composed  by  a photocomposition  machine  con- 
trolled by  the  output  of  a digital  computer.  Printing 
instructions,  column  headings,  and  the  decimal  tabular 
material  were  programmed  for  the  computer.  The  out- 
put magnetic  tape  then  became  the  input  to  the  photo- 
composition machine  which  produced  auto-positive  film. 
These,  in  turn,  were  used  to  produce  direct  offset 
printing  plates. 
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